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0 After a Plain, Eaſy, and Correct 
MET HO: 
IN WHICH, N 
By IxsPEOCTIOV, are given the true 
Solid Contents of any Piece of Ti M- 
BER Or STONE, Sc. 


= The Whole contrived 
To anſwer all Queſtions, - that can be had 


in an Exp of 18 Inches ſquare, to Quarters 
of Inches in the Scantling, and the true 1 
Contents given, without Loſs: or Gain, in 
Fr, Incnes, and PAR Ts, Ce. (oh) 
| to 5 Places of Figures in Duodecimals, 
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Of great UsE to Surveyors, Carpenters, Satu- 

bern, Maſons, and all Others concern'd in Buy- 

|] ing or Selling ſuch Materials v us'd in the Build- | 

ing-Way: 1 | 
AND. 


Never made out by any AUTHOR before 
to this Exactneſs. 


WITH SOME 


IJANIMADVERSIONS 


ON THE 
| Work of a late Author in this Way; 
Getting forth 


|| The Inſufficiency of his Method to 
compleat a Work of this Nature. | 


By J OHN WORGAN, Surveyor. | 
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es the many Authors who ; 
7 already wrote on the fellow- 
D ing Subjeft, may ſeem to ren- 
| der any farther e 
N x of this Kind unneceſſary, I 
| am obliged to inform the 

: Reader, both of the Reaſons 
which have prevailed with me to publiſh the 


preſent - Treatiſe, and what he ts to expels 


from the Performance. 


The Succeſs, nch Works of this Natur? - 


have commonly. met with, is at once a Proof 
of their general Uſefulneſs, and an Encourage- 
ment to every Pretender, who with little Skill, 
and. leſs Care, has preſumed to ſet up for a 
Maſter of the Art, and publiſh infallible Ta- 


bles to teach others what he never underſtood © 


himſelf : But whatever Allowance may be made 
for Mi takes on other Subjetts, it 1s certain, 
that the Art of Meaſuring will admit of 
none. Calculations of this Nature muſt be 
perfect, or they can never be depended on to 
anſwer the Euds propoſed by them. Navy,. /o 
far will they be from being uſeful either to the 
ignorant, or learned Reader, that they will 
unavoidably lead the firſt into Miſtakes, and 
frequently puzzle and perplex the latter. As 
all the Freatiſes I have hitherto met with, 
bave, on a diligenl Peruſal, appeared to be de- 
ſective, either in their Deſign, or Execution, 
the Reader will excuſe the preſent Perform- 
ance, 


vi _ The PREFACE; 

ance, which is calculated to correct the En- 

| Trance or Carelejneſs of former Authors on "this 0 
| Su, | : 


(2 


I. wonld be eafy, on this Ges. to ex- 


amine the ſeveral Productions of this Kind, | 
and point out the great Number of Errors, | 1 = 


either in the original Plans, or the Calculati- 


ons ; but as many of theſe Writers were Men of i ; 
Learning and Induſtry, and have deſerved well | 
of the learned World, I ſhall with Pleaſure X _ 
omit the ungrateful T: aft : 3 What is here offered i 
to the Reader, ſtanding, as I ſuppoſe, in no 


Need of being ſupported by any Thing, but 118 | ö 


own Truth. 


The Harrow Ca. to which moſt of 26% 


Authors have confined their Performances, ap- 


pears to me the principal Occaſion of the De- 
fetts which I have endeavoured to rettify in 


| the following Treatiſe, it being impratticable to | ; | 1 


execute a Work of ſuch a Nature, in the ſmall | 

Volumes generally publiſh'd on theſe Occaſions. | 
To anſwer all the Queſtions ariſing in ſuperfi- | 
cial and ſolid Menſuration, requires much more | 

Labour, and a greater Expence, than has bi- 
therto been beſtowed on ſo neceſſary and exten- 
five a Subject; and if, in conſequence, the 
Charges of this Work riſe in Proportion, the | 5 


Reader will eaſily forgive me, from the Impoj- | 


ſibility of contratting it, without TY | x | 
the End for which it was undertaken, 


It is in a good Meaſure owing to this origi- | ; 
nal Defect, that a late Treatiſe, which ſets out 


with a Promiſe of correcting all that went be- 


fore it, has ſo manifeſtly fail'd in the Perform- 5 
ance, The Author (Mr. E. Hoppus, Sur- | 

veyor to the London Inſurance Fire-Office ) was 
a Perſon for whom I had too much perſonal 
Regard to diſtruſt his Abilities, or take any 
Pleaſure in expoſing his Miſtakes ; and had 
his Work really anſwered the Title, 1 ſoculd 


never have given myſelf or the Reader the 


Trouble of the e Tables. 
_— 


wo 


The PREFACE. vi 


I is, however, in my Opinion, the beſt. 


| Book of the Kind yet extant ; for as to what 
has been fence publiſbed by one John Wood- 


cock, neither the Deſign nor Execution is any 
Way equal to Mr. Hoppus. How far he may 


e a good Maſter of Mathematicks I ſhall not 
= pretend to aſſert, but I am ſure be was not Me- 


chanick enough to know what was wanted to ren- 
der a Work of this Kind uſeful, either to Gen- 


* zZlemen or Surveyors of any kind. 


| Having ſaid thus much in Vindication of -. 
= myſelf, for increaſing the Number of Authors 


on this Subjett, what remains is to inform 


= the Reader what be is to expect from the 
= following Sheets : And here I do not pretend to 


have found out any new Secret that no one 


underſtands but myſelf, the Conſtruction of the 
Whole being plain and eaſy to any one who 


underſtands Duodecimal Arithmetick ; be will + 
here find every poſſible Dimenſion, even to the 


minuteſt Part, calculated to the utmoſt Exatt- 
neſs, and made intelligible to the meaneſt Ca- 
pacity. Every Part that can be bad in an 
End of 18 Inches ſquare, and to any Length, as 


far as the Table goes, with its ſolid Contents, © 
are here given by tabular Conſtruction, and 


may be found by the Help of the Numbers of 
the Page, againſt the Square or Superficies of 


= he End in the Tables of Scantlings, as ſoon, 


or foouer than the moſt expert Artiſt can caſt 


it up, eſpecially if attended with fractional 


arts, 


It will be needleſs to enlarge on the Advan- 


tages ariſing from a Work of this Nature, to 
Perſons any Way concerned, either in buying 
or ſelling any of the Commodities herein calcu- 
lated. Gentlemen will, by this Means, be able 
to fee with their own Eyes the true Contents, 
and conſequently the Worth of any Quantity 
or Quantities of Timber, they may have Occa- 
fron to diſpoſe of, without truſting to the un- 
certain, and ſometimes deceitful Accounts of a 
Steward, whoſe Ignorance may expoſe him to 


70 


SED 


be cheated himſelf, or Diſhoneſty engage bim 


| 
{ 
| 
| 
| 


m The PREFACE. 
to impoſe on his Maſter. The Artificer will 
hereby be enabled to make a juſt and eaſy Efti- 
mate of any Mork in which he may be engaged, 
and the Perſan UA tohom he is employed, at the | 
fame Time, fecur*d from fallacious Contracts and 
unreaſonable: Demands, And as all Surveyors 
and Meaſurers of every. Kind, will by theſe | 
Tables find their Work. exceedingly ſhortned, 
the Poſſibility of any Diſputes prevented, and 
the Truth. f their Calculations aſcertained ; 
by adding a Number of Pieces of different 
Scantlings and Lengths together into one Cube, | 
they will be able to contraf?t the Length of 
their Bills, <obich will, notwithſtanding, be 
equally intelligible, and more certain than by 
| any other Method yet propeſe in _ A! rea- 
| te of this Narure. e 


| As the de has 8 the un Cara 
| in forming the following Tables, and been at 
| equal Pains in correcting the Errors of the 
| Preſs, be has Reaſon to think, that no My- 
| rakes will be found to have eſcaped his Obſer- 


NE —— Mos Ron — ne. . Eee ooh 


; vation; but as Works of this Kind, eſpecially | 


EPS e J ( mon Fog IT 3 


iff favourably receibd, have been frequently 
liable to incorrect and ſurreptitious Editions, 
he takes' this Opportunity of declaring, That 
he will be anſwerable for the Truth of no Copy, 
hich ſhall not be ſigned by himſelf in Writing, 
on the Backfide of the Title Page, all others 
' (if any ſuch ſhall bereafter appear ) being ſpu- | 
'f rious, and an "_ Vnpaſi lion on the Reader, 


» F Yn — qt. 4. 1 
* 


eee e 


and his. 35 
1 JoRN WorGan., 
/ Note, This TREAT ISE was in the Preſs 


I before the Deceaſe of Mr. Hoyyus, who WM 
\'} perus'd the ANIMADVERSIONS af the End 
of the Book, in the Time of his Health, without 
diſupproving or NO. to. We one Thing 
berein contain d. 5 
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ScanTLINGs of ENDS. 


20s 
TiMBER or STONE, c. 

1 Pointing to the 
TABLES of SOLID QUANTITIES. 


Their USE. 


Viz. Whatever the Dimenſion 7s, take 
the Leſſer firſt. 
* N NME 
5 ; i. f 
S the End requir'd, to be 4 4 by 7 4, 
look in the Table of Scantlings in the firſt Co- 
lumn to your left Hand, till you fin 
| 41 Square, placed thus, 
which will appear in Page & and then carry down your 


I. 
Eye till you come to 74. againſt which you will find 
i. p. &. | ey 


© 2—8—11—3, and againſt that, in the next Column 


adjoining, | 131 | which is the Number of the Page 


[77 in the TasLEs of Solid QuanTITIEs, where the 


i. p. . &C, 


4 fame 2—8—11—3, is to be found at the Top of 


the Column, under F. I. P. ſignifying Feet, Inches, 
and Parts; and in the ſame Column, againſt any 


| Number of Feet in the Side Columns, beginning at 
the Top with 1, 2, 3, 4, &c. you will find the Paid 
* J. 


| ITS F, 
Contents requir'd, viz, againſt 31 Feet long 7—1— 
» &c, | „ 
1—0—9, the true Contents; which may be multi- 
=_ by any Number of Times whatever, without 
ſs or Gain, 


a Nov 


* The Uſe of the Tables of Scantlings. 


Now it will often occur, that odd Inches in he. | 
Length muſt be taken in, which 1 any Ml 
lied b , C 8 8 eaſily be ſup- | i 


y the following 


* 


EXAMPLE II. 


Suppoſe 31 Feet 7 Inches had been the Length re- 


quir'd. In this Caſe you mult firſt enter down the So- 
lid Quantity to the whole Number of Feet, wiz. 31 


Feet long, and the Scantling 4 Inches 4, by 7 Inches 


44 hich „ f. i. p. &, 
and 4, which is —1—1—0—9 cub'd, as appears 
by the Tables; and from the Top of the * Co- 
Cs 3 : 6 8 

lumn, againſt Number 7, you will find 1786.9 
which is more than the real Quantity requir'd ; but 
conſidering that as the Foot is divided into 12 Inches, 
and thoſe into 12 other Parts, all move alike, only 


reſpecting of Place; ſo that you have no more to do 


in this Caſe, but to move this Quantity a Place back- 
wards, viz. the Place of Feet under the Place of 
Inches, thus ; 

The Solid Contents of 31 7 f. i. p. 2nds, 3rds.of parts 
Feet in Length; 4 Inches & 7—1—1—- 0-9 
+, by 7 Inches $, is * ET 

And 7 Feet of this, iss 6 
ES | | 

0—1— 


1—7—2—6—9, and this 3 
conſider'd as before noted, ( 729 
vix. the Place of Feet ſet in- 
to the Place of Inches, thus, ? 

The ſame added, is 7 Bremen rn _ 


the true Quantity requir'd; which may be multiplied 
at Pleaſure any Number of Times, without Loſs or 
Gain of the leaſt Part whatſoever ; which is not to be 
done, or depended on, from any Author yet extant; 
eſpecially from all their Quantities ftated, which 1s 


| the ſole Deſign of this Treatiſe, that all ſhould be ſo; IM 
E believing they will appear to the Satisfaction of each 


nice Examiner. One Example more will be neceſſary, 
and that is, | f 


| EXAMPLE III. | 
When © Number of Inches is wanted in the Length 


of a Piece, and the Tables ſhew it to be more than the 5 
Number of Inches in a Foot, viz. Suppoſe, as for In- 


Piece 12 4 by 15 4, and 26 Feet 10 Inches 
long, which, by the Index Tables, the Superficies of 
the End is ſhewn to be 1—3—10—7—6 in the Ta- 
bles of Solid Quantities at Page 399, where, againſt 
Number 26 is found 34— 5 —0—3, and againſt Num- 
ber 10 is 13—2—10—3, whoſe firſt Number muſt be 
conſider'd but as ſo many Inches, which is eaſily — 5 


tance, 


"IS 


1 


The Uſe of the Tables of Scantlings. xi 


to any one to be 1 Foot 1 Inch, ſo that if you ſet 
down your firſt Quantity to 26 Foot in Length, 
BEEN Jos es oe 
dix. — — — 345 —0—3 
the other will ſtand thus, 1—1—2-10—3 


— — 


which added together, is 35—6—3—1—3 
the true Quantity requir'd. — 


As ſor farther Examples of this Kind, it will be 


needleſs to add any more, this being the Method of 
14 finding the Contents of all the Dimenſions ſtated in 


the Tables of Scantlings, or Sizes of Timhers or Stone, 
Sc. But for the Uſe of them beyond what they are 
calculated for, it will be neceſſary to give two, three, 
or more EXAMPLES, which are as follow. | 


EXAMPLE IV. 


Suppoſe the Cube of any Piece is wanted of 11 


Inches thick, and 3 Foot wide, as a Mahogony Plank 


or other; to explain which, it will be neceſſary to 
ſhew the Conſtruction of the Whole. 
Note, Theſe Tables are calculated to an End of 18 
Inches ſquare, that is, ſuppoſing a Piece of Timber, 
Stone, &c. at any Length within the Compaſs of the 
Numbers in the Side Columns to the Tables of Solid 
Quantities, which begin at the Top with 1, 2, 3, and 
go on to 5o, and from thence to 60, 70, 80, go, and 
100. Now, as to what 1s meant by the common Phraſe, 
of an EN D of Timber; for the better Explanation of 


x it to Gentlemen, and others, that are not ſo well ac- 


quainted with Things of this Nature, as Workmen, 
Meaſurers, Surveyors, &c. I have here delineated the 


: Form of an End, Piece, or Stick of Timber, or Paral- 
= lelopipedon, call'd ſo by Mathematicians; in order 


that any one may plainly conceive what it is, and to 


Z fſhew how far theſe Tables are calculated for their 


Uſe, at one View, without adding, doubling, trebling, 
or quadrupling, which may happen to be wanting in 
Wes: : 


The Parallelopipedon, «r Piece to the full Extent of” 
= the TABLES. 


Fricurs iſt. 


1 8 Inches 
ſquare 


Now to anſwer the Queſtion before propos'd, v. 
any Mahogony Plank, or other ; ſuppoſe 4s be, as 


4 2 here 


n 


7. 
17 
3s: 
3. 
FE 
N 
3 
1 
1 
1 


. p. | 
will find 1—4—6 at the Head of the Column, and 


this, being the one Half, which being doubled, is the 


it, where you are to take care to leave the odd frac- 
tional Part to be taken by itſelf, as it will plainly ap- 


xii The Uſe of the Tables of Scantlings. 


here repreſented, viz. 


a Piece 3 Feet, by 11 Ficvure 2d. 

Inches at the End, | . 
and 14 Feet long; | - 
now, it is plain, that ” | * | 
11 Inches are within A | 
the Compaſs of the „ 
Tables, and 3 Feet are Wo EY MES * 
out of the ſame; in "FLA 9 
this Caſe you have no 2“ 

more to do, than to . 

take Half, as appears 7. fy 


by the Scheme 11 Inches by 18, and at. 14 Feet 0 | 
long, for which ſee in the Tables of 3 for 
le 


Table 11 Inches, Which will appear in Page 16, and 
by carrying forward your Eye againſt 18, you will 
„ | 


find 1—4—6, and oppoſite to that, in the next Co- 
lumn adjoining, which is called the Page Column, 
you will find a Daſh placed, which ſignifieth the ſame 
as the next Figure Number over it, viz. 362, turn to 
the ſame in the Tables of Solid Quantities, where you 


1 


f. 
againſt 14 in the Side Column you will find 19— 


true Quantity requir'd. 


EXAMPLE V. 


Where one Dimenſion is within the Compaſs of the 


Tables, and the other without, and exceeding the 
Double of the Side, viz. more than twice 18 Inches, 
which, ſuppoſe the End in this Caſe to be 14 Inches 
2 by 3 Feet 4 Inches 3, and the Piece at 13 Feet 
long, this will require a triple Operation, which will 
appear the plaineſt by a Scheme of the End divided, 
by which may be perceiv'd the Nature of dividing 


pear by the Scheme following. 


FicuRe zd. 
The End of the Piece. 
z feet 44 wide 


| 44 } ix its 
1 11 2 . : & by J 1 
24 78 : 18 12 14 3 
3 4 3 


The Length propos'd at 13 Feet. 


K 
3 
5 


W., 


The Uſe of the Tables of Scantlings, xi 


Now, 3 Feet being taken out, the leaſt and moſt 
fractional Part left is 4 Inches 3, as appears by the 
little oblong Square at the End; ſo that the Dimen- 


= $Gons will ſtand thus, vix. 


f. i. | 
13—— 0 long, 14 Inches 3 by . 
Inches (and this repeated twice, as ( 23 6—9—0 
ſet forth in the Scheme) from the n 
Tables of Solid Quantities, is, cub'd ] 239—6—9g—o 
And che next and third Dimenſion 
from the ſame appears plain to be 13 
Feet lon Inches 3, by 14 Inches' 
and 2, ofich, from the Tables, is, | 
And theſe added together, are the 8 ee 
5 
8— 


5 083 


true Contents of the whole Piece re- 3—0—2—3z 
quir'd, vix. * 


— — 


EXAMPLE VI. 


Where one Dimenſion is within, and the other 
without the Extent of the Tables, and not capable of 
being halved without making an improper Fraftion, 
not readily to be folv'd by the Tables, but not impoſ- 
ſible to any one that underſtands the Mechaniſm, or 
framitig of the ſame ; but this not being my Intent to 
inform them, altho' I am ſatisfied, when they come 
to peruſe it, they will find no Reaſon to condemn me; 
myſelf knowing how far it may be uſeful in a Diſ- 
pute between two Cocks of the Game engag'd in 
Buſineſs,, and at the ſame Time with the Bottle too, 
at which Time Fractions generally become Diſtrac- 
tions, where they may turn to YORGAN's TA- 
B LES of Sor QuanTiTits by tabular Inſpec- 
tion, and ſolve the Difpute immediately, and then 
fetch Breath, be eaſy, go on again, and take the 


| other Glaſs. And now, after all this long Digreſ- 
| fron, I ſhall proceed to the Matter in Hand, ſuppoſing, 


as the Scheme hereafter ſets forth, you will be able to 
conceive what is meant by the ſame, without a Mul- 
tiplicity of Words; and ſo of any one hereafter de- 


ſcrib' d. 
FIGUR Ath. 
The Scheme. 


2 Feet 11 Inches and 4 wide 


1 


3 | 7 O—7 4 O—7 4 J. 
7 z jScantlings by by | 75 thick. 
| 1—6 15414 


2 


and the Length ſuppos'd to be 17 Feet, where each 


& Dimenſion will Rand thus, being properly ſtated” ac- 


cording to what is here requir d, viz. always the leaft 


7 firſt, as Rated underneath. 


—7 


. — 


ki The Uſe of the Tables of Scantlings. 


| N The Cube from the Tables, 
| 0-7 5, thick is 5 
by | f. ji. p. 20ds.3rds, 
16 broad 1.5—4-10—06—0 
ane 
17—0 long J 
| and 
0—7 thick 
* | | 
g 1—5 3 broad - 15 —-2—3—8—3 
and | | | 
17—0 Jeng | Is, þ 
- and the ſame added, is z0—7—2—2—3 


— when you look for any Dimenſion nominated 
in Feet and Inches, Qc. you are to put it into Inches 


to find it in the Tables; fo 3 is there ſet 18 
„ an. qis. 
Inches, and. 1—5—3, as 17 Inches and 3. 


EXAMPLE VIL 


Where all the Sides are beyond the Extent of the 
| Tables, as the Scheme repreſents, 


Filou pth. 


* Foot 11 Inches. 
4 | ? — hg 
13 71 1— 2 1 
5 by 
1 5 : 


1— — 


. 


. 
* 
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| 2 Foot 11 Inches 
3 Wbere, it is plain, one of the Squares is a fourth 
Part of the Whole; ſo that any Length being pro- 
pos d, ſuppoſe 21 Feet, the Cube of this 4 Part, being 
4 found by the Tables, and added 4 Times, or multi- 
pPh'd by 4, is the true Contents, as follows, wis. 
(i The Cube of 4 is 
4 „ „„ „ 2nd | | 
1 3 1 ORE © 
1 37—0—0—9 064 Times re- n 
3;  37—0—0—9 (peated. 37—0—0—9 3 
A plied by 4 is the 
_ by N — — ſame. 
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3 concerning the taking in of odd Inches in 
Length, when an End happens to be ſo large, that * 
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Example before given, look firſt for the Length in 
| whole Feet in the Side Column, and againſt it, in 


n 5 | . 1. P» | ; ro 
pour Column with 1—4—6 at a f. i. p. 2nds, 


wanted in larger Scantlings, than what is here ſet 


'Y ket) for Merchants, Counting-houſes, &c. that deal in 
all Sorts of Timber or Stone, where, from the ſmalleſt 


chan the Addition of odd Inches in Length, if any 


always remain, to be for ever depended upon, as fully 


the 
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The Uſe of the Tables of Scantlings. xv 


the Tables they come to Tenths, or 2 Figures in the 

Place of Feet, thus; ſuppoſe the End ſhould be 11 

Inches by 18 Inches, and at 14 Feet long, look in 

the Tables of Scantlings for 11 Inches ſquare, which 

you will find in Page 17, and againſt 18 in the ſame 
„ bs 


. p- | 
Tables is 1—4—6, and oppoſite to it in the Page 
Column, you will find it noted to be in the Tables of 
Solid Quantities at Page 362, where, according to the 


3 | 
Top of it, you will. find the Con- 
tents in Solids to be ES 
And againſt 11 you will find 
5 i. p : | | 
ts, which conſider'd as be- 
ginning with. Inches, as before no- 
ted, 1s ES 
More Examples I think needleſs; for any one that 
can underſtand what. hath been already laid down, 
may turn theſe Tables to any farther Uſe as may be 


| 193—0—0 


124 1.8 
20—6—1 a 
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forth, which very ſeldom happens in the Building-- 
Way, for which this Treatiſe is chiefly deſign'd. 

But I muſt confeſs, that a Set of Tables in this 
Way to 50 Feet in Length, (which is Length enough) 
and calculated to an End of 6 Feet ſquare, would be 
much more uſeful (if not for the Carriage in the Poc- 


to the largeſt Block of Stone or Mahogony, the Con- 
tents may. be given from the Tables of Solid Quanti- 
ties at one View, without any double Operation, more 


ſhould happen. 


Thus far may ſerve for Explanation and Introduc- 
tion to theſe Tables, which, if without Errors in the 
Prefs, (if any ſuch ſhould have eſcaped the Author's 
Eye) can never be either amended or altered, but muſt 


as the Elements of Euclid, or any demonſtrated Truth 
whatever. All that can be ſaid. by the moſt curious 
Examiner, is, that ſome few Dimenſions in the Index 
Table do not immediately follow in their Courſe in 
the Tables of Solid Quantities, which is of no Mo- 
ment or Signification, as they are in Courſe in the 
Index Table, and the Page referred to, where they 
are to be found, as plain as any of the others. 
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— ⏑dẽ ͤ.nr S 


— = SSS EC -AS — — — _ 


9 — — — 


© TOO LOS OO N O To- = ON UH: es ON: Lf „ SO 00 Q 2D "<< © © 0 OS Q Q © © - Oe 


— — — — 2 


21 . m_— „ e ne 


r oC rr r 
a O - ο ο a © = = » ge ez = 009 ee Q > © = + 


a; O ow ow = NN & 00 & 0 h ee r © += o 00 ed 8e G = 


/ =o nog rrp Red 


— 
| - r eooogopgectnttt ph 03 SE0ke 
(x, SS „ „„ „ „„ Bod et th v5 < 0 4 
| . 
| = OO e O FS r G0 oo OD © OW a FOTO S O©Dn OD © Go Www WOW 


-g oO 4 rene G = O xo 2 2 ee To M =. 
. <9 0 O e O $65 eg % g — © OSLO A OE= 


SOLID QUANTITIES. 
= 


| s . eg <hYOMma_thhg = we, mcy = Teo - AO == 
2 — 


e cor ORR ELSS AS 


OS. 


113 


= 


SOLID QUANTITIES. 


S OO ve ä 
— Rh NN OO SO AO AO O- 


Nee eee e e x QB N e N 
3 


ON IR IA OO N & my we Eee 9 <Q O 99 ＋ © 9 OO — MON MAS, — = Oe 8 ONO TFL — N 
ö 


- 8 280 WO 0no S LA ON = neo © L o to e g 0 = nom Hoo oo e = wits'+ þ weft 


2 
— — 
0 


1. 


| 0 Zone w- Q 
2 OO O e 0 00 D * 


33.1 


O G RO 3 
N 09 RO % g 


© 6 RO x oAa@Ym. 


OO On 9 
2 2 Q aa e th ON 0. 


. | — 1 
2 
S TO Q OO O OD o 
O00 BO n+ m0 O 090 BO v4o+wuoD t 
Lee 0 0.0 <0 = ah» mn Rh = e Ao wo 
— 4 
AA NTC GOGO 
ne., we od ws 
BR D TO TH THI | 
g 000 ROO mnEmmnNs0 -m 0O F. 
"— — d 
© &f 


—_— 


Den OODen ooo GD» wo 


ORAGO ODD max = OO + SR DO men | 


nys+tt+t ++ + G 0 O Stn 


D N = Y A S - tt wr wwDSD RO YYY Y N /F 


3 — ery ways | we — wy yay uw 


"OO T 


* bi. 4 WV = WV 


„57 Ladd ode ⁵˙ͤ‚ —2Db ům mñm̃̃ dtd o it. ͤͤn x. dt. p do: oo. ou In ay =# 
— 


„** 


— 
— 


— op 
WP x 
r 


— 


SOLID QUANTITIES. 


113 


— — 2 


r U — —— — — OO — ͤ —ů — CREST MT. — —— 7 —— — CRISS "> —— VE 
r + os N30 Ss be. EN we ev _ IF "0 YO. © FÄ ˙— NOT L O E S mend — — A = 


2 a O0 uw ao = 80 2 mm WH OO We 2 83 A A One 0 — 880 2 2 2 0 * DO 0 OO 
— 


A +99 - e. d O D © 8828 N O 


— 


A 


[ CRE ND — — — pj th — — — 
_— S 
* —— ee e S Ot COO -& OO -—- O O 0 
ene O N == +00 INGO = +00 WE HR Om MO AHNROO OW © 
my | * 0 + a Lg = e mee +0. mos no 903: 0-909 QrR = RO WOO = HONG OND = hn © -; 
— — | 7 * 
| * === HAAOBA+++HIWORRERPPD AND Dn == HOODS T YS NA 8 = 
| 8 — - 2 2 — — — — — N 
8 I 0. no OO © AQ\O O emo O_o Q 8 O O O 0 O & D W Ou 
aan S EO- s S ONODmnhe ©ow0 One A on mhG D xoO= Oo 
To Wh o 2 40-00 Oe o - A +O So D H D ο · 0 N O 
J : — ; ay — — b — : , | 
cated re e eee Too OTTO OU U no 8 282 S NO 
, ; — — 1 1 * 
4 SH NN GOOnesT+ HAOHAODPDO Eee DO ASS FF OO NO T2 
ITT Rav OO O Q © Xing IR —— F D moe oo 2 | ROO O Q © wo RO GODODODOD a 
— r . r ers 8 88 


| Ft. long 


k — — —— — — —  — —— r — 
ems ew CP — — ͤ — e — — 
Ry * — 1 * 5 S bet 


= — _ Sn 


—— — - —— * 


116 


Ia, [a OU _— L e D mOD BAN Otto RY NON Rea 
— 


589 = On O xo Oh g g O AO +a 8 OO rc: 1 Ov o A = 


T- = mes © ge -e ge E -e g e g e e e o macs v 


— — | 

- „eee Se AMMO === A PETA FT o oo Ae O M02 
{x, my ty eq od bot bag got bt bg 2 2 — es ect 2222 „ „ „ Bo) 8 
r SY DTS © 6 ST IST OT SW SS | 


— Som 88898 ore renn 0 0 mth < a= 0 mn + 09 ee OOO 
„„ 2 828 OO N N 2 WO N ON 0 2 1＋ 28 „ ogg 4 
enn ＋ ON o = 190 0 AND = M99 = HY e ig hg a =p e 


— 
— 8 — — 
* „es esse EDNET DEE RA RS 


„ „ „ „ „ & ea 


„ man SOG K = οο no s N OO = + 90 © no GN Coo - +00 no =-ov no month vo 
| : | | 


SOLID QUANTITIES. 


Fr D HT T5 mocA wp WO 


— — 
. WO << oO NUurhR O0Q — no + \ HOO — ROD = = wo O & 00 = FH OWO wn _—_ 4 2 O 8 ＋ 2 co Q N N O e Oe 
. 490. g Bo o = med ee + © . e eg D © HAH) <= 00 4 = 
| . „rt D o GOO 0 0 -= rere TN Hh aA ot 
2 — ————— tt cs — ——y—y— — — — — ——— — — e 
Fc eee = e e er e eee e SS 
- — = . = 


i re. ng 5 / . y eas ee 7 — 


IS IS — — IS — IS — VS IS WS ES) — — WS 5 — IS — IS — — — — 
ee — > —＋ = 0 — OO 2 W o 80 = oo —-O So Oo m—— 0 FO KR oo = ao On IO 
— — — 


ooo 0 O8 eO 0 O0 +» no = —- ON > 1 oo O ooo nh wnmnaoOonu, , AMNrp”7OwXYdNRhOO - - 
— — — — . 4. 5 


— 
40 O NOA % oo O ne we - HO OW e d — vgrN + O- err 


— Oo 
— 
eee eee hg gg z = K 222222222222 tonne dad 8 828 
„ py oy my oy oj a oe — bay — —— a— 2 ——— —— - A r 


E P. 


O & Wo (hi 0 2 00 On Da N wo N C A ee 
K Needed a <© = - OMG 0 IMG * Q of 


oo ono n 9 NN = 00 A O OO 2 | i 3 A 29 2 0 0 ___ 3 2 N 20 ga HR 2. f 
N 3 T1008 e eee -g S = 0 ma =© 0 was = m9 moo 0 19 » no G 


eee e 


A 


BO ©. mo A" OO 6A woo AO O O o e O Woe BOD O 8 


SOLID QUANTITIES. 


4 | . 
Ay © +0 n= OD N OD aa hen o +0 n= ON OD mu ha WT O e on * n Cc of 
2 1 8 = wo -©0.0 waa 0 HO mtho Han ore m \O 9 o IONDO = π A ＋ 5 Op 
1 UO N = 
22 e e e e nn Off t overs TIDES DEN THRR 
os 1 1 — Q Q e 0 RO 2 en + an 09 Q 9 222 
1 e TIVELY ESELELED I DISABDIEESESTIIDPESIEEDVIS AG 88 


- 7.5, > >, "Ir. 44S 5 * l N "> ;- — WS — — 8 4 
— — I ⏑ —— Y P.. c.. _ 
— n . l ——————— — . 22 
— ̃ ͤ !.. ̃ ̃ — . ̃ ͤ — OE Is 3 Pr I 
* — bs 42: 2 = — 5 — . CODY 
a- — 1 * — _ WY 2 


REST EE TR "SET \O © GS RA _ HC OE TO TEOa 2 N won w 
yo | opti Dae dceeaebae O GO OD M A= = 0 \&®0 OO mend =O = 0 et x of 
12 — — — 5 | 7 - 4 
7 — 50 0-4 en+ wo to 00 + 0-09 qq 0 0 We ne 
noma mr K oO +FANKO ne men=DO mo men =_+0qdhtO0O@_+T0ON O UO 200 == xy FhO al 

— = . — 


82 2 888883 88888 
= 3 — — A NN © Ha yw 
R 5 3 88 3 * 3 4 * 4 n = : 


— 


11 1 
12 
12 
13 
13 
13 1 
14 
14 
18 
15 


NANO N ο 082 2 = 


> 'Y * 
8 & * * — 8 


ee 


in N =O = +0Xq Rk to to = Oo os e 


| —_— CIT ITSICTECSS 


— 
py py RV hy 


— I. P. 
S 


*- | + SQ RO no wo m DO = 0 =O w K RO o „ 10 800 mw WO — TO Bo + 6 Q 8 O no 2 0 509 2 2 


SOLID QUANTITIES. 


= N - Wu LD ROO Q O 
Ft. long REFRTFIRELSOTHETSDSR 


* 


-_5 "Jo. — a =” 


r ⁵ SR EE DES f Pi oe ws Pea RO. NN GS . e wo oo 


. 


TT. ˙— MNꝛ2᷑̃ w ̃̃ ̃Üwull D ꝗ e é — 


— 


YH) Ay 8 . O L 5 OO 298 S o ＋ 0 n = HOO +a 28882 — Co 
— Las mo eQO a. Q 8 c Aa ne re 0 N O 2 ee eee gens 382800 22 
——_——CTTT—CCCTTCCCOOOn—cn-rek-cI. 
us 7 Oo Om oa eee een oNGc goo ere n Io Mon So 0 © ST 
2 ; „ e a Mhinngo O00 Hoe - OD +y A ο Y mM = OD + q) oe oh bee Es oy 
| <q [nA Ne OO OD g D nm +hHO = DO GOOG = , O MOD INDDO Om w 
— SP: wo Oo.QA RR OWm.s.”ANqnCMS wid; w ＋ 2 NO HO + aq RO _ &+ O\ $500 2 0 * n ROW m O 2 0 
& . „eee the dag goo PPTP DDE dog genie gan 
In TT; = HHH HHH mm TD HR ö TO. | A Wo: [= 
| — * oO Ot e ec bus te T8 e ＋ e Oo 9 8 WT 2898 __ 9 A 99 e e 
1 a. e-» e e · OH O D ON 
* 2 , eee to ww 0 =», NO no nao NW NO We 0 N NO an © nOn.Ng wo + an Songs 2 
=R 25 „ eee MN. © o ogg DEA © ODD ©0 82 8887888 J. 
TT.. . HS REESE RTIT IEC ISEILS EY 
| — — mr — — | — —onnmnne — — pan - 


— —— ũ — i — — — 8 : =_ a 2; 3 = 
—_— — — — 7 ä be Se —————— 8 R — — — Ry 7 
* — MT. c EF — x, PE —— — — — ——— e 8 1 

2 — == = - * ſ 1 — * * 5 


— * — =. 25 
ey A K = n " arp WET C r 7 2 —— X — A > 2 2 — A * = 2 —— —_— —_ — - — "r= — — — 9 
2 - > _ PP... : yo . - - FRI 4 ye ET 2 
I — r 2 5 5 _ * — 2 9 - * ELF En Oh: * * — " * R — E —— — — CE — — 
1 2 2 q = yy ri rn 2 - — 5 h * — 2 4 . . f — ha 4 a” ti} * N * " ** — W 8 med © =. e . x _ — 1 2 2 * 
— PE — — . — . pre IN Os — 0 * — —— - — — > out COT. LR A 2 CENTRE S IR 2 > r r — — ES —— 7 d 
; : * ä . F< 2 2 - £ D - — 2 - 1 — of 3 OR — — IE —— 2-2 * — 
— — — — — — * — — — 8 wins — — — — — - — . — : Er e = 5 Ah — — : 4 9 E — — — — oa 
Ld 2 — — . 2 8 + . ö x 7% 46 — — N — AE — cn _ K 1 — r — — $ 3 coy,” a 4 i 472 2 — 4 a > 
- — — — - - 06 _ * 4 N —— 4 2 eee _ i .: a _— Ws : N 8 ＋. — * . p n 225 > O _ — 
— — ne — z 8 n 2 E - n : — . 8 7 —— — — — — . — r - E — — rer — Woh.” * — * — : 


TODO TOR TR Ro TRE TR ES TRIO NC = SR TOR S A S QO 0 GO 0 
© TO O\ in - OON OD wo» ht © TO S ⏑ = 0 Q OO * RO OO NOA OO OO N co KT 
— 


. TO — T0 - © 00 O rs N DO Oh. m 8000 — \O O 9 0 O wo a RO T mw = 0 


1 


_ = r e ee . . I_—_— 

Qu | _ aQaTaDONnRg 9 \© —- ©© GOSH DOOR Ando wm FF 22 le tel 

7 . ; i 

Y [NNO * 0 NN enn 2 500 =o 7) SOON NOD 
7 VS * © Quo HOO ws * A ＋0 n. ＋ O = * 

3 . Q Q OA ON O Q Qq Q | 4 
= tel. == 4 Sog szene 

N 5 a SS 2 W F WWW ⁵ I I ECW, © | 

0 „„ 899 ROOD ap N Q x 000 Av ROOD = At RN O 0 2 

| — Eu N 2 + ang O 98 2 nt 0 QAGGON ku ROO W ＋ 2 ＋ ONO oOo -O 0 

f | 0 | — — 

2 me + O50 4 he Own IO . - O = O hw EL MB = >. ON ww FN vo 0 = 
2s Be OR OO4+HAWOD MRO ANOODO == Nan +nmninoL t ho bs 

- (x, 2 er 8S8 88888882 9 
— 

4 WH 


2 „ s ROM „ eg BOncG=D0 ns 4AOMABNRDD = HO mon N — 2 — 2 — 

— — — — 
3 m w et Q A = 0 — = & r E 00 228 O — — Q QO - NO 
U — — — — —— — — — 2 — — —— — ER — Aenne wr 
55 . ET S 


—— 
ay 2 1 2 2 82 © © 4 0 2 4 e © 4 2 ec © 2 a 8 
_ e ES e eres E Ao ao OO Oo\-= +> 0-0 1 WY S x 
— — | — 
. dee eee enen 
U 6 8 | LAM YO LE mu = ph wn . TI 0 
| A. I SO = . Ro 00 - e Ces 92 2 me — YO Ro oO = — k 
— — 
— 


5 BO OD O OO 


. e e d mo. = 45g = 5g = 5g g = 


m — - waa U Q c t r + OO OUUUDODDD N n e οο 0 2 me. „ „ 


SOLID QUANTITIES. 
I 


Ay ee Sees ROOD = ot ROOD = ot Row ns art KH ee 
3 LA — * ＋ O O N rn hag 898.2928 ＋2 co e A N OO 1 19 * 
as — 8 
. G Q QA Q a - 1 11H | wt 00 
3 2 esssessegg gz ADP T TAN 
J < NN D e s = eee e eee eee ee 
1 — — A & & NNN e n ee e ee o e 


Ft. mw 


wee. 


. IT ne A Le RT 3 8 = 
= n —— — ee En 5 — —— —— — n r Eos — — 4 
ps — * = ” — — 


tle. Ry . 22 — 


8 9 mn I. © gs . r 2 — EE german — —ç— : 8 — - * > - = —_ py — 

"= > = — — 2 — En. SLAG — — — 2 . — II 5 : _ * 5 u 3 ä * DEED." * * Nr MAID . — * 2 * * _ - 2 e * =2 < _—_ N — 

- — * * 4 — — 1 — - - ay " - » - 1 * ws ä . A, _— = — - — — 

£ . — wed = — - - — - 5 5 2 72 * 2 5 - * - — 2 - — 1 * — £ 5 r LR — m - . — 5 — . 2 93 — 7 — — — — Uäĩ— — 

— 5 4 = F — — — 8 — - — IO —ITonS < — — Cx — ye SI 0 a — 2 — = 2 => 2 — — 2 8 r —— 83 — 2 r 3 F ET = — — — — : 2: — 

2 - — "+ 1 * A . — RY — N _ IP =_— I — w * —_ TY E * 5 1 — — — 2 — * "#7 — 8 > — — — = = n CEOS - — n — — y - 2; 0 1 boy T — — — - 4 
7 25 — . * fo IS - — ; £ Gn nome Rf ** b . noo en 2 0 OE 8 2 2 ns * _ Dr — - png — a r * p 8 * — "SET * 8 7 . - — 8 —— = = =D Cy e — * 4 4 

- 5 rang L AES -- A LE * 32 E n = HL N " "Is * pe 8 2 2 * x * 5 > 2 —— — - == — — 2 * Wh 2 "TY 


122 


— 


[o F f d +y 000 m4 ODDO +4 O 
— — - , pg — 

FE. 2 GL OAO O- O +00 F = N 
| ' | — — — | — — — 
US: as 
GE 


& HTT OOO ο ο oo 


KR SEO 0 29 A NN G ＋ 2 000 29 nw = SQ +=O© my OO 22 A NN 


R 2 


. 

» | RON nom * S g s wo = O A nao d GOO - OTN 
— ay +5 2 — — — — 
. V% eee / 
UL | | . ; ' 4 2222 2 


eee wo S = Ke % O O S =O 
— =_ — — 5 — — wh — | 
» | DO O = = o = OD O mm +00 0 8 
— —— _ — = — — —. 

& r r D D 


SoLID QUANTITIES. 


„ , bu — — 


33 
34 9 
35 
36 
371 * 
38] 1 
39] 11 
40] 11 


MN 
mm QA + Lp TOO RGTITETFRS RO NO — A © x- AD Io AO 
Ft. long „ ws —— . wy 2 -: -- 0) QL Q Q eee 


3 — — — ig — 
| 723 SOLID QUANTITIES. | 


— 


| 


4 DE JjUAkLP F. I. P. 11 
14142 4 3 . 
3 0 6 4-189 1 1 3 
41 4 8 14 581. --£t--6 "8 
5] 1 810. 19 3 110 1 
"0 3:8 21-56 #2 9: 
of 8.4 - 3 2. 5 9 2 611 
„„ #5. Iv «© 1210 3-2-1" 4 
3004.32 3 3 3 9 
20] 3.5 8 es © Bs 
111 3 910 310 9 4 © 7 
6-4-2: .47.4 75 &% 
29-46-21 4.7 3 495 
| 14] 470 4 411 6 5 I to 
CHI 
160 5 6 8 1 5 to 8 
17 5 to to S073 5 3 1 
18] 6 3 f 6 4 6 5 7 6 
19] 6 7 2 68 9:| [621 
20 on 47 8:24.74: 
2 7 3 5 7 5 53 3 9: 
1 123 . 
23 7 1 to $5 9 = 0, 
I TG 8 6 8 10 
25 8 8 2 810 3 „ 
99 9 2 6 19 610 
271] 9 46 969 9113 
28-9 8 8 911 10 3 8 
29 10 o 10 = 23% 3-7 
3o| 10 5 195 7 8 11 0 6 
3110 9 2 10 119 11 411 
32] 11 14 We ne 11 9 4 
33] 11 5 6 11 8 3 iz 1:9 
| 34] 11 9 8 cz. 0-6 12 6 2 
| 35] 12 110 I2 4 9 [2 10 7 
| 36] 12 6 142 95 13. 3- 
| 37] 12 10 2 r3 7-4. 13 75 | 
| 38] 13 2 4 X $ 13 11 10 
39 13 6 6 139 9 14 4 3 
49] 13 10 8 14 2 A 8-8 | 
| 41] 14 2 10 14 6 3 18 1 
144-147 : ;: 4:14 6-6 15 5 6 
| 43] 14 11 2 + 2 15 911 
| 44] 15 3 4 15 7 16 2 4 | 
| 4c} 16-7 6 K 16 6 9 | 
| 46] 15 11 8 16 3 6 16 11 2 | 
{ 47] 16 310 N | 
| 48] 16 8 17 | 5 
49] 17 © 2 rpm 18 0 5 
gol 17 4 4 17 8 6 18 410 
600 20 10 21 3 22 1 
700 24 3 8 24 9 6 25 9 2 
801 27 9 4 28 4 29 5 4 
001-31. 3. © 31 10 6 1 | 
100 34 8 B | 35 5 EK 8 


„ 


SOLID QUANTITIES. 124 


* 
a 
be” 
* 
hl | 
MP 


3uol 24 


rere. 


G 
— vw — O©O 29 


mg }Þ md 
nr 


Sa 
SVO O O GOOG Nt» — - 


LS) 

>I 
— 

+> 


+ 
Wa 

— 
i 


— 


— 
OSO O8 


O Wn = OO. mY O Ow O YA 


— 
— | 
wv 000 


v O 


— 


— 
— 
— 
my 


S N Oo 


OO O N W = -= = 
— 


— 


+ Q 00 O 


— 
8 | mow o O wm Ow OO K dw Um Ow O&M 0 


„ + 0 - wo -G oOo O A O = O o Ow = o 
— 


— 
N AO O 


— 
jun 


= _ 
THEE: CS 
pj ; * 
» A0 0 R 00 0 


— 
— 


— 


G OD wa war ο ua Dd ο ο Y woe won uw ao 
00 0 


oo 


A 0 0 


b = = M o e O 0 \- &w - Ow 0M 0 8 OA S OA 88 o AS O 


* 


: 
g 
1 
1 
| 
1 
1 
4 
'F 


* 


125 SOLID QUANTITIES. 


* A 


8 


hs. 


| 
| 


[LP r 
[*1 4 11 5 5 1 
1 2 910 | 10 10 2 
11 5 ono? 1 3 3 
a <=F 7: 8-1 1 8 18 4 
3 S 18 ] 1 
„ \# 8 2 8 5 
7] 210 5 2 11 211 7 
. 3 4 3 4 8 
F 3 99 
100 4 1 1 4 2 10 
ee 4 7 N 7 11 
„„ 0 
1 5 211 5 58 „ 
r 5.41 2 
V 0 4 3 
1 16] 6 6 8 6 8 6 9 4 
17] 611 7 To be oe [4-0 > 
x 18] 7:46 9:6 72 7 8 
119 7 9 5 1 7 
120 8 2 4 8 4 8 
21] 88 7 3 8 9 | 810 9 
22] 9 © 2 9-2 10 
„„ * 98 11 
24] 910 10 10 2 
25 10 211 10 5 180 7 1 
201 10 70 10 10 n 
25 11 0 9 1 3 141 5 3 
28] 11 5 8 11 :8 11 10 4 
20 1110 7 12 1 1 75 
300 12 3 6 12 6 1s 8-0 
LL 31] 12 8 5 12 11 1 1 5 
1 232] 1 1 4 13 4 18 6 8 
| 33] 13 6 3 13 9 1311 9 
1 34] 13 11 2 14 2 14 410 
$35] 14 4 1182" |] 14 7 14 911 
36149 15 . 
ts inn ts. 5 = 5 
| 38] 15 610 | 1510 1-3 
39] 1511 9. 16 3 16 6 3 
40] 16 4 8 16 8 1611 4 
4101269 7 7 1 17 4 5 
14% % 2 6 17 9 5 
$3107 77 55-1 27 * 18 2 7 
| 44] 18 0 4 1 18 7 8 
4518 5 3 | 18 9 19 0 9 
46] 1810 2 19 2 19 5 10 
47119 3 1 9 7 19 10 11 
48] 19 8 20 N 
1 49] 20 011 20 5 20 9 1 
of 20 5 10 20 10 rr 
160 24 7 25 25 5 
170 28 8 2 29 2 129 3 
80 32 | 33 4 33-0 
| 1510 5 N s 
8 41 8 ö 


3uor 24 [| 


S % a— 1 7 1 1 — — — — —— 


8 +. % > % +. % 4. % +. % K. % LY 5% 


S:anm S@Sia &..coOa 


—— 
* rr mme 


SOLID QUANTITIES: 1266 
r IT.LP, 1 
ä — 13-4 1 "Nt 
2 10 4 10 8 1010 1 
1 1 bl 
| 2 110 „ 2 8 „„ 4 
2 7 2 8 1 18} 
7 3 0 2 5 . j 
8 35 4 3 6 8 3-:7 4 1 
9 310 6 4 4 0 9 1 
0 4 3 8 45 4 4 6 2 1 
1,4 3.10 410 8 411 7 Al 
5.3: 5 4 S #4 Y 
4 5-7-2] 594 510 5 I 
i446 0 4 55 2 8 1 10 | 
160 610 8 74 4 ” #0 
17 7 3 10 7 6-8 5 
9 8 S 1-0 
190 8 2 2 8 * 4 E 
7 810 8 9 0 4 
2 9 0 6 9 4 9 8 8 

21 958 3 3 
23 9 10 10 10 2 8 W 
24 10 4 10 8 10 10 
2 0 9 2 1 1 4 . 
26 11 2 4 11 6 8 11 8 8 
int / 5 12 kb #3 
28 12 0 8 . . 
29] 12 5 10 1210 8 $44 33-4 
30 12 11 t3 4 14:6 5 
31 23 4 2 3 9 4 13 11 11 
$2130 4 -: 14 2 8 14 4-4 
331 14 2 6 14 8 14 10 9 
34 14 7 8 15 1 4 15 4 2 
33115 o 10 15 6 8 ks 9 7 
3600 15 6 1-7-5 15 3 
„% to 8 5 
38 16 4 4 1610 8 17 110 
39 16 9 6 17 4 7 3 
8 17 9 4 18 0.8 
7 10 18.23 Þ 18 6 1 
42 18 1 18 8 1811 6 
43118 6 2 19 1 4 19 411 
441811 4 19 6 8 1910 4 
45119 4 6 20" 1 03 a 
4619 9 8 20 5 4 20 9 2 
471 20 210 20 10 8 20-87 
48] 20 8 21 4 218 
1 4 8 8 
50 21 6 4. 4a 4 22 610 
bol 25 10 26 8 353 
10130 1 8 38 1 4 317 2 
90 4 84 35 6 8 6.23.4: 
. 2 i 1 


j 


127 SOLID QUANTITIES. 
EF JFLP: [FL Þ:3 
” x 5 6 I 2 8 8 
| 11 tt 2 11 4 
8 149 1 
1 10 1 10 4 110 8 
2 3 6 „ 2 4 4 
I - WE DB 2 10 
I-48 „ 3 
3 3 8 8 . 
„ 4 2 3 14 3 
> Uh 4 710 4 8 8 
5 0 6 8 * 5 5 2 4 
$6... 3 5 8 
511 6 0 0:9: 0-4-3 
3 6 6 2 6 7 4 
610 6 6:11 9 v4 
1 7.5 4 7 6 8 
5.96 710 11 8 0 4 
8 3 8 4 6 8 6 
8 8 6 8 10 1 8 11 8 
„ 3 P 5-4 
9-7 0 5 911 
8 Io 2 10 10 4 8 
10 6 6 ro 8 5 10 10 4 
M 0 
5 68 „ 119 8 
1111 „ 1 4 4 
1 12 6 9 12 9 
tz 10 -: ÄP 
13 3 6 3 13 8 4 
13 9 13 11 6 „ 
14 2 6 [14:51 14 7 8 
6 14 10 8 403-6 
15 1 6 1 21g 
= x 9 10 16 © 
16 0 6 7 > 16 6 4 
16 6 00-09 17 
16 11 6 . 1 
17 5 7 $2 17.11 4 
17 10 6 18 1 9 18 5 
1 4 18 7 4 18 10 8 
18 9 6 [9 G 19 4 4 
, = 19 6 6 19 10 
19 8 6 20-01 4 3 
3 20. 5-8 20 9 4 
20 7 6 "3; > 21 3 
"7 $7! 21 410 21 8 8 
6 21 18 5 22 2 4 
22 4 22 8 
| 6 22 9 7 23 18 
NN 8 
27 11 28 4 
32 610 33 08: 
37 2 8 $7.94 
4110 6 42 6 
ln 


— ; * ” : " | * | | | 
SOLID QUANTITIES. 128 
fr. I F. F. I F. F. I. F. [ 
3 8 18 | 5 11 | 
A A. 2 5 8 11 10 | 
© 1 £3 F 1 1 
111 | I 11 4 5 id 
2-0-2 3 Il 
122 8 2 11 2 11 6 | 
3. 4 10 5 | 
128 2 310 8 311 4 | 
43.9: 44-49 $5813: [ 
V | 
$ 3-3 5 4 * Bs | 
| 5 9 5 10 9 11 | 
62-09 6 310 + 0.4 #t- | 
6 6 nl. 6 10 10 | 
{2.3 1 7-3 i 
7 8 2047 ICS. |. 
8 1 9 8 3 2 8 4 7 4 
1 8 9 8 10 6 If 
g +.:3 9 8 SE OF. 4 
ET 9 8 8 910 4 l 
10 0 9 10 2 6 104 3 bl 
10 6 6 10 8 4 10 10 2 4 
110 3 11 2 2 11 4 * i" 
11 6 1 11 10 1 
111 9 12 1 10 12 311 [1 
12 5 6 FR 12 910 : 
12-11 3 13 1 6 13 3 9 1 
„% nn 1 
1310 9 14 1 114 3 7 1 
14 4 6 14 7 114 9 6 1 
1410 3 15 0 10 1 8 A 
1 4 is 6 8 11 4 h 
15.9 9 18 0 6 16 3 3 bh 
169 3 VVV 1 
17 8 9 17 11 10 18 2 11 1. 
. 18 5 8 18 8 10 a 
18 8 3 -18 11 6 19 2 9 * 
19 2 19 5 4 19 8 8 bl | 
19 7 0 1911 2 20 2 7 1 
9 1 6 20 5 20 8 6 ul |. 
20 7 3 20 10 10 21 2 5 Wl || 
4 4. 1H 33 i 
21 6 9 21 10 6 22 2 3 1 
22 0 6 22 4 4 $30. 8 9 
22.0 3 22 10 2 23 2 1 10 
23 23 4 23 8 Wl 
1 23 910. 24 111 1 
2311 6 24 3 8 24 710 1 
28 9 20 2 30-7 * 1 
33 6 6 34 04 34 6 2 } 
38 4 3810 8 208-6 :: | 
45.1.6 [43-9 44 4 6 
47 11 Tad 74 149 3.9 
S 


ys mud ms you — _ — yore 2 — %V * * 2 » Vw 


\ \ Fr. long 


| <Q -S On = <2 © 0 © nant 33 r 53 ——_—_ = 2 0 e . © of 
DH J <3 ny o0v0.nN D000.» qo = O +0 0 nm gs E hos th +09 OSO = NI 
2 ee h n n 
— 
— | (x; ——_— —ﬀK_ — _——_——E—————— Bm! 
| . — — — 
1— er r NA Rs x "SS 
2 | O NO rk A2 © A αν e to AGO = O A + NOD tO O OR az N 
| * | K — — 
| 2 Q, jo OO O OD OD OD OD OWnp = km bu Dm * * Rm „ „ e co d G N N N O N ο O e e 
— — 8 8 O o wo SO O co 5 00-0: 9 tO DO = OO 0 oO 
(x, aa n=n==anananngonnnn gen ter ++ uy unmnwwnedd os 
Q - — — * 22 Pr" 2 SINE 2 1 1 
— 
O14 
„ ⏑ẽFT.- W Üůãmwm - - A W 0.0.0 0 ww 
.Sa OOO 0 8 0 0 00 O 8 8 ＋ + Hno neo no 
fan [24 | | Lens 5 9 SS r nog HO S SSS 
I D D TS x0 TD Jo 
| 2 t O & LA OO — 2 0 Ter TY NT A 8 0 9 28 
m | Fr. long DDD 
— — — ä — — 1 2 a — = — EO ELEC re=er— 


- — Pi — 


— X n * — n * — * 2 . He 
— DET IEEE. _— 2 Irs — 
3 — — — — — Ce LIED — r — Vi nerter —— 


4 4... 


e 9 — 


TEE TT e e 


2 = 
o TO GUY WO OO N OO O AY S 2 2 RO O O OO NOD nn re 08. ww. 
TSO —- 4 m\O 0 OO 0 O Oo km - T „3 ͤ 0 nQe mr 0 TSO == e 
N — — — — 22 | I 


a FO A&A +R On qu th on q +© 2 4 2 N OO O = Q O — +O O- 


— 
5 = ONO. on 


F 


FL 


DOG ROT ROT ROT OFT == N W OT HS... 


O ο 9 e O = 00 oO O =D ο , D ON S - & 
Se ming = , 
— 


enn h , = HIS OOH Q thin 


— 


e r de g e 


8 — — — —U— 


rr E rr e IRHSO HT SHS 
. 9 8 = O 2 GO Ono am HAO oO es $5\Q. 0. 0.0. ON O an 0 O2 — 


9 OY tha 0 9 80 2 UAA O 2 GAR mw+qQq 0 ps oOr5RQOwwNO - = & tO Ti GO x © —- 2 — ** 


8 mm Q O © 2 O A Os — QY+OMDO © O N ro a 9 ON +O S m 8 OO 0 O by he 2 


| 


SOLID QUANTITIES. 


= long, my — — — — —ꝛ—õ — — — — cv ve 


Py = wy nj — 
A HQ NN OO Onatyttet SU HUNBWODODBOrhrTR ER ND RAO GOOG = O N 


SE „ e d d eonnnns ene, 


| 


| 


j 


» 


— — 
Oo O 
1 00 


0 — CO W > — 5 
. e ee 


a 
9 


rt. long r c ain, — „F ESR. 4 


— — — 


SOLID QUANTITIES. 


131 


el. 


| = > 9 > © — 5 =O th oo oO — . > NO — 2 ·‚ 282 m on <O 1 2 — © > N 2 — CO\O OV 8 


— — — — — — — — — = — — — =D "SS: .-. WS IS — — — — — — 
0 O0 O OOO = mw = =, = = ow QO <Q QUO QA MN QA EEOC „„ > ©O 2 — OQ 


0 00/0 00 0 10 m9 5.9 M9 9 bee ME 010 We m0 seen 


———_ cv cx r e —R ET SR STR TS TR TADS Tec Oo == FEES DS 
A O OO BOO nat ag =O o OO POD M N 0 = 2 88 ＋ Of 


pf _ md — — 


oo QqQ ON «= ©Q AQ =& ni the Oth+= 0Oth+=- 0 h+= . RY 


g e = HARD = $OOD mine hg = we AR Nine #>OD MEG ND mh0] 


e anna ++nnnnno gen e pen nog goo 0f ο . N 


„ — — — — ED ER... 


IO =o O O- N 1 mor RrRQ S2 O NN * 2 0 2 © TO AD == © HA SOMD nn 


SEE TOTIROT ODT OG e r Oov9O.-o OO DEI TRTOTa oo, © © 
AR Hao 9 2 70 ao ＋ N c H O 9292 c OO + 0 9D 0 O XN rege — 80 


hy — 


„ge mom = 4005 D πο ο νοττ mim ο $00; +h50 0 ming o = my 


PS _ — — — — — — 


N IF ND OO 2 8 O tO 88 3 . 


Ft. long 5 — — —— — —— — Qe 


rr N 8 


SOLID QUANTITIES. 


I 32 


F. I. P. 


„  —— ———— + v.99 — eee SS... CT. x0 TT 


S © O &Þ - IG ., 8 a 800 & | 
Qu OO am „ OD OO a nt co Nn wO Oonm=u o OO aA „ eQ 0. S. G00 Q I en —- 
— — . —— — 


= C GO = S Ne G OSZ ec gore gz 
Ln — — — py — 


my way ps — — — — 


| — — waa Qu Q ©manmnonqt + + +HnnWODODe RH QSO © © READ AO O0 O0 0 — —e -m wo Na Q Q GAO O 


— — — — —ę— —ᷣ 


Sc r THOR TOTa er e won wo DO © 


pot what 


— we ings INGO A W wnaz ro © CN O — | 
Ft. long 22 K —— — , >. 4 


* 
>) 

ea 
— 
S 


10 
12 


* 
+ 


+ GAO YO on + aw 08 2 2 . 802 02 0 oor + DO on O\\O 
— = : | — — | 
| o — HOUND = mathto T0 O OO T= ACT ma 0 4&6 —© OA OO GYM 
3 0 O * = ND O- RAN AO HON a O OD; © = +© = R” 9 HOAgvo + RON O oArhR na © 
| oe — — — — — * nd 
— | „„ „8e NFO NN NN ο ο ADOOODO SAS ON no 
(x, | IS . ; 5 i — K pet eg —— wh bog bo eq ry ons = es ww N Q4 Q 
— Xo OO wn OD ww Oo DOE OWN No W 22 Og an PQ RAO wow ao O \O 
'l Ohm GY ONO oa =o HAY wo en NN. _ 0 2 Q AO r G = OO OO = HOO o ee ＋ 0 — * 
PX — — : — ä : mga — — | 
. r mo ocognorgt 
— — — pay — — — — — 
my | OO TCO & VO OO ao Hh OWN O c n= = > = N19 O 0 Gn Re dQ O OD O xXx tR 0 
, wont ogg t 
(x, | | | : | „„ „ 2 boy rg hog es oy 4 ow NN 


| Fr. long 5 r ꝙ RY... DER. IRE: I. RE. e Ao 


| mr << co — 2 e ee O W ww I - Oo IRS ＋ nA —- O Sa ro I © = 
— — 


10 0 4-00 O TOO XD O Oar HOMM = UO = O & O Q \Q 2 O 


ww WAN Ot HAVE NN ο 22 22222 


„ OR — — — — ES. — 


13 6 
13 10 
14 3 


TU UO O2 
me = mo r 0 EOS 


e e on Ge geg N +0 an co uds as rn © TO nn OO OO O tom OO 
G O NHD 9 ang * O , IDS 9 10 8 <q» = OD +wO MN oo 
8 ＋ oOMhO ar nay X*® 0 x 2x 9h * © ne nao O 0 © Abe ot O WO 2 N N 
3 "ann nnnonn+++nnnooos een | 


0. 


+ 14: 


„ © HND S .\O = & OOO OR ˙ MM WO 


SOLID QUANTITIES. 


F. I P. — 1.1 i 


ER ING 8 "Roz — IIS: 
Ft. long —_—_ hy lg hy ts 


133 


at. al 


_— — — —y—-ᷣ—̃ — — og Correo es — — 
——_— * > - — — IOBIIEI nn 9 — 5 — 
* — 


Ts F 


—— —— * 
— RE 222 * 
— — HE - y 7. . 


e 


— 4 n . —— — — 
— — — FS —— — — — — Soy eT ES 8 3 5 —— 


— r 
— — ————ů— 2 — ati — — nin. . — —.... — mmm . * 


gry — nn dt 


134 | 


SOLID QUANTITIES, 


F DD TS 


Ho mae - O O O = Wo = x O\ OOO O — TOd co 0 
gd g O ο No = mY i hy W © HANS 


a. $2 040 0 0.0 40 0.0 G mow non nn neo wy 0 tay eggs 
3 4% = HAND ο , , HAH OR HE mo 0 = e W550. +0. 1 6 4\9 0-0 th. ONO = 
r 
— n rr reer S r ner 

FFF inmoR 0 = 0. 0 ROU , D en 2928 TO 
E or- eee - g O e = antho = οg % 
21 00 O FO O HO 1 ww OO A 0 N % O 4 OT = r 7 OO O 
Ire: e woos rea e e e gg. ee 
W I w N 


r » 6-0 =» 00 . 1 9 01 
— 

FO OL So +R0 # we 

SCO LMO OHL O - - O O 


G TUHH OO RROMON naAmGnOg 


„ png. i. bag: ag „ „ „ eq es es = hg e.g . ee gs elne 


j 12 IO 11. 


== Qu ony+s+ + nn th OGOOOH=mNA 


Q OOO on G Vcd\WO X 


O H H e O thn 2 = o O N 2 FF O = Q&A x MR © 
— 


ö 
ö 
ö 
50 
0 
1 
b 
by 


Ft. long 


SOLID QUANTITIES, 


I ceSwwo ©2ZS% 


EE 


<a> Os now GO env OS 
. — 


IS — CID — 
00 00 — e -—*YD 
— 


r er c K _2_wwOOCG S W A O 


a- OO AO r 80 © O O On Q 


© 00 00m 


f . d d 
| - — — — — — 


<a TD Wo 


wax OO & I 
— 


<a vo ON 2 OS 8 cov 


WO <a oe KK © Op 


<S AE 
m — <wv 009 — \S 


— 


CI 
＋ 8 
O0 OO O = 1 T 808 O N 8 — 
\O 


2 2 ee = L 2 IS — 
e O O 8. wma =— 9 = To EA O HNO o GO COO S O YK 
— * — — — — — - 
. mw 8 ag moors FTA OOO RL ROO O O O- -= AA A FI Co GOGO FAQ 2 
A » SY SS 2 F * 
| ro- oOo aao 2 ＋ O 2 -O O N O2 10 9 
— — — | — 

| . O0 +=-00 õ,htDa CLT 6 0 ONC YO OO. 0 1228 180 NC - 000 eo © 2 OD (a os 
| — CH — — — — N 

2e ad NO 88 O = 82 mm + A Ao -- AMD - Too - = = AQ mg 200090 3 
* — —— — 8 — — jg — — —ů —-—ᷣ— 2 
; * ö ä | (0 . — W 
. .. 
— — Cp Ian 


S W oo nn woo. S K Oo WW Wo 


A GEO O - A e 
3 — 


O D 
* 


o HAND - no O A 2 og Oo OO Xt 
3 


— ns 


1 —— 2 2 
= _ Ba MT * —_— — — - = 22 A — — — — 
- _— SAG ar ä —— — þ b —— I * 2 "EY ME e « A 
— —— - — == wary y 3 — a RAM 3 . — — RASTEY . Tye © Is pete ß , I ID Eos — =a—u—akin — — — K 2 — 2A Cn = ETA 
A = to 4.4.7 _ 3 2 * — —„—- 5 I 3 eee 3 n — — — = > N — LISTS _ 
2 n * — * 4 — — 2 — — + 3 * F 35 Fe * — GO — — 4 . — * 22 X * Ts x — — 
8 2 = £054. = 33 — — > ” g ” pore” F - : x — 4 2 — 2 4 Th = _ * = £ — 
« — . - 
& n — 6 — 


tht. 
—— — 


1 2. F — ß oe 
1 wo o O 2 + a Qu 509 +0 eQ OO 2 0 28 G NNO o OO = 088 
0 A — — — — — . N 
102 . „dee 8.5000 AAOO OO r , wa or og 
* F - | 
| [EL aac 8 S Y A W "EF" 8 | ; 
E. oO && 0 = OF ROOD neat COO SOON HR a0O-G+ Reo o 804 
1 — — di . NANO OA 2 m = 6 +\O R 0\ GET OO I » A909 WON os. 4 00. Og NO - HO Q O 
| | a — — * 3 — | 
1 FA 5 wo =O = HO m0 =D = HO 800 eee 8000 m\O mm + O HOY O 0 3 A e 
21 es S f ef R GOO A&O OO = O oo & 
'Q ; © = ASL DOO RN Omg © - OA+=0 0 hu mon WES 9 O = ac $1 
<4 a li O0 „OO RAO == 00 NNGOSHOORROD ANG == 00 == mavAnoN 
— 3 NO, moo WD _— 0 HO <A ©O redes . 80 nn — ON 08 3 O 20 
8 tz | „see go i e HD FT cans 
E rer e aasee rr, oo 


ä —— woo. — DG groves — 
| >) ＋ [> —- he —- Ho ra Oo = — 0 TOR ON IH NT Pe + wy 2 0 — 2 88 B wo ir ro Ree © 0 ineoandDd 
x] | Wn. Q 8 ON BOO N =O F SS - 8 ＋ e A N ER 0 N OO & O 
— | — _ — — — 
. VVT 8 ROO oO ogg ROO GA O O = & Aar 
— LL. — 7 — — — — — — — — — — — —ä—ñ 2 — NN T= 
— | —— 45 8 
* S 8 JJ ͤ ͤ © ⁰ꝛ¶—‚ r 0. 
| 2. r ＋2 9-6 & AD ＋ © — 2 &5O 5 O A RO x © - O O woe = O Kea O O ca Y 
— — — — 
<1 Ay 5 Inn nn inn +0 + © + © ＋ 2 O OMOANDADNG & o o o O ‚ 
SJ BA WO + Ono 9 Bm 0 inn +0 0 N Oo = ROD = no +&OR A hRADOWs +0 F O N 
O — — — 
88S N Noe — 8 N WU O E 
(x, des Hog S SEAT DIRE SDS 8888888828 
2 * = IT 2 Don 58 5 og Q O 8 2 Sm wo ood N | 
7 80 © © O N= ONO + & 00 8 0 OS + v GR mo 9e 28 + AN K pe = 0 
O a. s ο f o L HOANRO HANRO HONRO e e n e = = = 
[er NO N O c O +aAmm=MNOD- +0 ON = o H N οοο = ROOD OD OD © 
— — ; 
F- & & Oe 4 too oOo oo o O O O =- -= Ow 
N (x | + +400 REO AGGY = A BOBES NNE E ANG 8 8 888888 
NS NGO Y = e KO = οο Y Y = T YYY ko x T ND To KO F YYY NT K OODODO 
. Py ag K ß | N 2 


— * — — — ——— - Sons rr 

3 18 12 N — Ww . D —— A K. g 

* — 1 D — atten,” oo — — 

* SIG 4 7 — — > — 
* 


e A Sr + 
— 2 - — 2 — 


t i} 
5 [ 9 0 © 0 © -w- IRR I I I — > _—_— | 


0 O BH 99 O \S \O e 
As) m x-O Mo mM O RAO -H eQ&O FO Rh \O mm Q FO RR AO - OXO Mt ao - te Oo hk Ao = HO A woo | _ 


Z ² UYÄ—ꝓ—ꝓ ̃ ̃ . ,,, ou. 290 +400 n = e So 
8 | — — — | mA 


Ay 
LOB nn lang 0+0:v»0.onowmsg oe ooo NOO N= ROD OD OD - == oOo JO o I+ = = Oo, 
(24 


[oO oO» O + . & 0 © +040 o+ 04 0+ os © + © + 0+ O & o 
i” Eg TS OOOs d- ns +0 onouanKns woo 


- 02 Wass: ©. + 22 
| 2 | S rr _ 55, ee \Q 
_ ee Se 65+ woo de O & F O Coo GOGO O eo 
| — Ay rere d R | | 
—— — — — „ _—_ — — —— — 
5 | | eQ 
2 . STS TOO SOON0 10S S= 590.00. wo We A eee 
9 ass == nn www+ eee 
} (24 | | PP and - 6, el i i 0. 6 WO 0 ee ow ow A AARANQQWANAQAUAANGHEYC 
— 
Of 


2er G N οο = ⏑ ·˖M % 
— — — 


— — H k — — — . Pg — ne 


—_ — — — — — 


— 
282 TT WWSO we _ __ . ˙ Mos. ! 


* 


1 r 


— — — CD oy — — => CNRS oa S . EED CS. 2 COS ce — — — 2 § ö CQO — 


2 e ww O 0 — c > own 1H O = ©S5 
nne = -en = OAGSORSDO = On OSO RD = O 


— — — 


= 

— 

Oo OO OO 9 OD — 2 > = 00 YO N O N O & oo NO en On ue. Oo x- 
$4 

O 

— 


mm qQ S NN D B N NO OO AA O 2 m — A >. ko © oO & 


—— bj hn ——— — rs rg —y— dr gs —— 


NG LDH 


of 23 011 
91.23.06: 18 

24 

4. 

5 

O 

3 

2 

5 

O 


| OD a 0 x oO On Hoon ryuna Tay 
| hg 0 0 mh , TEENS co. e RA 

= 2 N Oe C D g g D __C_____________________—_ 
4 — — — 

NO N OO YO M 


ins 8 * 2 * * 2 * 9 ＋ 29 +O * 29 10 F:0 ＋ O ＋ O O GO G 


SOLID QUANTITIES 
| 6 

0 
6 
O 
6 
O 
6 
O 
6 
O 
6 
O 
6 
O 
8 
O 
6 
O 
5 
O 
.H 
O 
6 
O 
6 
0 
6 
O 
6 
O 
6 
O 
6 
O 
6 
O 
1 
O 
6 


4 wy 2 
— 


+0 22 o- Lese * ＋ = wt - et + 0D © OD 


O 8 00 93989899 2 n - Q 0. * t> - 00 Q GOASO TO: OO 8 IS Q 00 ne = © Yay "I Oo © QUO e 
| —_ 


SSS NNO Ce GOOG Noe NR 100 © Geo = ww wu 9 wewdr. R © 
b c , 


EG = GoTo D F W mon GOA OR W020 N Oc r eee eee \Q. -1 
VIII mg = os ĩ]Vͤ— — A878 O95 0.0. ol 8 g Pe. K 


— — 


22 
— 
— 
— g 1 0 9. = 199 © GRO = v © RO = inte 0 D 0 mRO And mMhRO nad mano = ot 
— 
2 = S8 „„ 72 98 OO - = & N M N 2 TO ASO OO = = & mae do = + 
; — — — 
< Y mw Q © e t t Y O Ne Y PD ANTON oo OO = NT YO N 
we, (x, | 2 2 „ „ „ „ NSS Ker 
ana — — . 
2 „5 d | 
2 r r e . A9 eo Ow! 
1 7 — 4 qua & pray 2 
q - : , 
— — ] nn,, n r EN TEED 
= O oO Or NO N OO O ON ON ONO = n= HOW OD O = e i = 
" E /JCCCCSSTTT r DEE OTH 0G qc 6 wo. ae 
. COT IEF SER ESES FINS RS>D 0G ESD TR rr = — LET 


| : i T. 10115 


TI — SS CI — CI 2D — woo <TD — CIS I CI — SD SS CI OS CI OI — — — 
| [+ o-og co. K ee 8 ＋ S — SS. 228 5. E ＋ 08 _ 
” Ay O0OO-=- = A N + FHOOOSBO MN 00 c©Z 098282222 S „ ee 
a * o 040000 00 00 -00+00w ο O 00 +0,0 v e Noe ngs woos WO == IH On = enn 
3 2 „ G NGO NTT SSS fi nen nnn 
— (x, | VVV Oo 0; ⅛ 6ri! s 699... , A N I 
| os — — — — | 4 — 
2 | = HO 882 0 82 OO „ 2 = OO HOO 2 mm NO A "2_aQO 
<0 a. 22 e 2 ＋ 58 0 29 + eq = One, 9 OOO <4 02 
— — an oa es 8 8 9 0 n UN ON me oo 0 wo O t 2 ny. 8 O Quo 2 8 LN ON „= OI O A H 
. — — 75 
O . „sere ern OOO - N LN HG < wþ of þ HIND & Wo Nna 
Cx, | | r IE. Bs 
| A A V 8 ——— — —*＋ 
** R050. - 00x BAS O Dn QAD S +- ROOD GT te OO r HOOD GOP RH OO © 20 GO 
2.  pror 
10 lo; nm. +O O = hoD OO neo Om O N N O 2 4 D 99274 O 2 
0 £2 NE ee d woo Men mos vn; nc = v= = meg == = oo - „„ 
3 „erde, SS 2222222222888 
2 (x, ; S opener ee I.E 
; ＋ S — | —JETTDYYTTXxaOETTS FT @IL.ooo_ovoOo 2 8 
| = Iz _— 28 . Rs 2's oe 2 D TTT TT TTT 1200 88 


— äñä .. ed aifracoet4 


EAA Es — RETRO — — 
— — momnrrbragerre * — : 


* | OO 9 O O «a on owe oor 0 OOnr O e O OV a Og Oo VO f 
— a. eee G0 S022 e ROOM = o = KO N G80 = 0. „e | 
; | | — — 
WY 92 s O iis: G o 22 ee 00 -© = +04 R200 = $0450 mo ee OO =O = + OOR = 
UH) -—* wan mn+vonned SS 2 r 22e N O οο O = HAGGRY 
* _ ROOD = Ot 880 m 8 DF OO 0 
Ea o - = 000 00000 ο = O e 
2. 2 T RO no wma == 4 RO in O 8 =O = + an tO Ho aqQ@R © 0 800 - = + NNO ne 8c 000 O = -m GY 
— . „„ e Sesso e˙ ATZ 22 2 RR moo 9888828884 
N = ks = 04.647 * c . r 2 an» G N c G x 
2 2 JDT. SS S SG EW *-P: 0.0 0, 
Q 28988 _ oO AO tan ea ＋ 0 — ©. XP +" O & FO + oa. 0. ＋ © — oO OO O 
| — | A 63 : 5 2 * hay * 8 x 8 jo n — P 9 
— 10 Te t © 980 29 00 =© 0 mo =O — 4-0 = +oON th a .w-0.-tH0:wo HAD =O OWwnqytvoop th 
— — : 
- 5 * 92 „S -g mh0o Ss S E ο, 10 
— 
OO 5 „ esse O © 00 Oo Oo -F Rh ROO N82 
. 3 „ „ % — 2 K (ah (lt On} ay" ns en 
8 r. 


| Ft. long 7 8 A HRS TEE. ME FS HY To _ MM 3A ASM, Tc. AR... =, A, SS, r / , KDE MOSS A. aff. wo. :.. r ae CCcaccwnnc.c tr 


— . —— — — — — — — — F ²˙üv — -m ¼ůùu — 


: — — — — — — — — . ro - ar” - * — — — — VS — — — — — — — — 

| [+ o-o got W n r — . I A ＋ OO en — 

Qt 932889 > 00 ens ＋ O wn — WO CONGO TS." aden, A WD. Mc RU © 3 ks * O 9 V 2 
— — 


* 28 deo M N 0 Row — tn ©. * OA OO HO LO = RO © m HO I 0 en0O QB. . t.O I. eo 0... 
— 


— — 


— — — 
„es go 2 Hr NNO GO co 
2 a — ———————— —— — — pu bm rg bs —— uy — N Q 


2 —_ 


— ; — / | - . 
| oo * oh oO S O OO. PRI RY 0 O ao: oO 0 G oe. 0 Q 00 O \O 


4 


a 28 S tO LO — wo S oO = + m9 =O 1 0 SO ROD - ＋ 0 ο -\D ng d N * © 


SOLID QUANTITIES. 
I 


. 2 + © mw 8 29 o = e Se N O O NO GA A b 
| | | — — my, oY f 
. D + + SHO WIS G 0 = nn mO+++1n"0 0 BR HOO GO O0 — -AqUN a Rh =O O uw 
(x, 8 2222 „ „ 22 „4 „ „SSN 9 5 x I 
Eq" _""'cc—qc cc; S ©. ] WW 2 x 
LEEDS ON e mv +A0...- © T9 FW F 
N | ** FF — 2 = 8 ; 
Ay * rar „- na=oonoonod math. G = QR ooo O FO O G- OA Oe yr mt 
„ 2 Oo =O 0 no + no =© © tn © o o HO HO NO = O +FAnONKODO 
„ 4 * — 5 a „ ; 3 | p< : 
oj M KR © © K O = HO th 
= = | te Q 8 N © 0⁰ a> ond - 3 3 8 8 8 88 88 n+ N 
— Ft. t. long BL 2 2 bog — 78 8 * N ＋ 'Q WU Q GOO S8 T SNN S8 OO 2 
Y X — — | — — — — 2. 


144 


oO & RO 2 — K ＋ 0 — 3 O O K S & to X © — O O won = O OD. Ko 


1 
1 


o Oο⁰ BO f Y O O Or A ON w © Gao tO = O ocomMoxoorwoo rtf 
„ . 


„% _ buy my toy 


— — — — — — — — — — | 
„8 NKF t tee Oo o — © RrRROMO G80 0 — - Q en. + + + ©. © 
5 | — — — my my mn mn nm ww ww A) Mme e HM & mM. Oo x x 


=— 1 Y 


SOLID QUANTITIES. 


— 


* 4 


On con cow Ga oo ooo con owe owe on Wn own own ow BW, 


Ins: SO th 1 eo © 02 \© 80 ws 3 Tei OAO 99 der ee x» Q NU O 9 Lo — = OO + Q | One Ew — 
„esd j!!! TTT 2 „ , 
5 r BOD? SO Q = = 00 DR SRnaC 
r 0.00 DOD x w oC —_ ——_z_ N 


eO & r ae OO r tReOMD = Ow ROOD = oO HOO 6 2 _wo 

; — : my — 
oo - O N G ON OO A= N- 07000 ＋— 1 ee © = ON GO NO O I = MO © O 
py — 4 _—_ 7 — — = 


— 


— hy . = — — 
eee 0 00 ͤĩ ðĩ2 8 S2 . TW... ͤ 
R — F — 2 — —y— — — — —„—¼ — — DO — RH MH ER — W een oo 9 eo = 
— — — \O wc S ©O Oo Q UM 
S DS EE SEE E DEL EEE ECC Tc ( 


— Rm — N— — — 


— — — — — _ — — oo =". — — 2 ———— —— LS LO KS OW? io WS CI KI Oo WS * 


145 SOLID QUANTITIES. 


5 


| 


_ : 
C F ITPOTÞ 
= 8.7. 19 S214 6 3 46 
= N- 1-0:2.3 2-0: 4-6 10 69 
FCC 
r e 
+ 2 6-3 7G. enen 1 7 40 
8 3 ©: 6 9 „C. 
0.3.9 7100 $75 een 
„„ 4 2 3 
go 4.610.160 47 83:1} 4864 
wo -$-@ 11:3 S ie 0 3}.:5:2 9 9 
CCC 1 
1% 0-4 1 0::] 6:2 3 5 4 6 
0.732 7% Þ $:x5 1 6 9 710 
00 7 30% + 7-27. 04 + $14 4 
1-7-7 4100 3289 961 210 27 
16] 8 1 6 VVV 
1.97.7 10 $9 2:3.1- 810 9 4 
151.9 183-3 {1 9:346 fg 509 
19 *. +9 13-4 1 
204 10 1 10 616 3 9 0 8 7 0 
21] 10 711 7 6| 10 911 1 
2211 2121 0 9 11 4 1 14 0.4.4 
2311 8 110 611110. 3 9 [12.0 5 7 
ie 12 4 6 12 6 9 
i $-4 1 12 10 8 3 13 1 64 
„ $3.1 13: 410:6 #137 3:9 
27] 13 8 6 15 „inen 
„ 
290 14 8 8 7 1411 5. 2 fi 2 110 
„VVV 
3115 8 10 10 6015 119 9 16 287 
$5 10 9: 130 6-- 169 
3316 9 1 1 6617 0 2 4 l/ 3 34 
346 17-3 2:3 [37-6 4:9 [19 909 
35117 9 3 4618 0 6 9 18 3 10 1 
361 18 3 4 6 18 6 9 [18 0 1 6 
37118 9 5 76/819 011 3 | 19 4 410 
a8 19-3 6:9 19% 1 8b: 
39 19 9 7106|20 1 3 9 20 411 7 
140 20 3 9 | 20 7 6: [2011 3 
i z 90 16 21 18 1 l 6 4 
424 2 311 3 21 7 20: 6 | 24 1 9:9 
43 21 10 4 622 2 0 9 22 6 11 
444 22: 4 1 6 "2&3 $ 23 © 4 6 
22 10 2 1 6} 23 1 5: 3 23 6-710 
a 3. 9: 423:8 7.6 j 24 011.3 
471 2310 4106/24 2 9 9. | 24 7 27 
; 48] 24 4 © 24 9 2g 16 
494-2410. 7 1 6 25 3 2 3 25 7 94 
e 
500 30 5 7 6 3011 3 31 410 6 
„ 0:9 130. 2x. 1-6 4.36 7-3-3 
180 40 7 6 41 3 41 10 © 
499} 45 8 5-3. 4% 4 6 
Lee 4 0 4 6 [51 6 9 {52 4 


— 


. 


— 


— > S > — [=> = >> ln — > — > on 


r 


. / r ie et ou” oo gas rec ff Cher" + ae 


146 


SOLID QUANTITIES. 


2898 ＋ oO oO BO ＋ © = 829 
. I ReOOONOCnge = on 


I 
I 
I 
I 
I 


rennen 


G = ONO „ oO 


a — 
r DG ts KR. 0. wv 
— — — bn — „ — = = i. ene 


6 — — 


—— N — 


2800 282952008 m Q S 2 


1. 


(24 


OO © 3 S o © 0 © 0 0 O O O on. 


o = © Q O0 


[= 


. 2 + © To = = tO o — no x ( 


Fr. long 


O ο ο ο ο 


— 
— QA eo T2 e OO eG 
AAA A ANA & eee abs os 


Ln +0 oc de — Mt 2 o = -O 2 


„„ 0 am eee vu 77 A OR OE es 


SOLID QUANTITIES. 


| 147 


7 FS RR TOTDT rx OD ro. . . AST SF Tc ISS os. SS 0. Prone —— — A — SS Sa 
| 2 08 DO e - 0 — © ooo H — 0 3 oo coo TS ren — 2929 ＋ © 
mf hed — — —— 
O — 8 2 eee = e e ez = e eg = 6 mend to S8 mano of 
— 
Q +\© 


„ o h — —  —— 


— 


e e eee eee 005 


po — — — pod 


S S e S F oo S 
Sr DO One Ne © 0 OG 9 © =o = = O S 2 - 


O WO LN ON = © a tina = © NN O 
rene eee g eg e ge D e owngoeyogs +29 =o 


O ag) S Fr cer 


0 G +a. 0 = 000 E hitSd= 00 RO+OND 


CF S 0 


O © N e won vo O ww 
O C ⏑ 0 | 5 — 


5 —— . — 


— * p 
— 2 * ä & Ts. * —— 
8 OT ma os un TP per. — . 
3 —— — 28 II 2 A EE I oy tr a er rare — — 
22 


£2 e ee eee eee erer OR TM a ar RET TITTIES OR DOD DH. 
— nao EO "rae Ives m \O ON OO =- + AGO O 9 h N ROD = + Neo O noon +ol 
— . my 3 13 e | — | — — ; | 
5 Ay O © 00 2: NAS wy ow 0 O O00 CNN OO0D oOo - ANO OOO 8 
f | ; yy „ - — — — — = — 
* RR. NON GO GO O = nad = Al FROM +MhO0 Oo wo ON V - vw -O 01 
. my — — — — — — — 
2 Yo = eo oh. e n N D CN © 00 OOo 0 = — =w - = w+\0 ON cc 
[a9 [24 | nh rr EIoTTERN 
E D O 0 eo Q eQO CC 0 Bo 0 HOO ON 8 ON S © 58 Q Ho ON WO & OO 
dint [ $0 nm DO OOO 0 ＋ O A Nha oO An SO OO oO x ve 29 & 
— Ry >= HO +0O O N N OOO 0 0o e N O N= OO OO 0 TOM ONO HAN 
(= — = my LEY — — — — py 
- ha n woo. co fur dee ALS 
—— : — — — — — — —— 
* . 7777 r NTT eee NN 00 o o o a 0G Sb Oe Þ ? 
& TNT "FRO RT.” TH ROT D FF Ft, e ö 
Q 6 N = DO OA = ao To W GO O O = AO T Wen O Fro e800 c 
— a. e e . 
— —— — — — — 
8 — DOES TD OO gn . ] — Md . ̃]᷑ . ͥ 
— — — . | — — 
Gs) tr. | | 


SOLID QUANTITIES. 


E 


2 


1 


F. 


I. 


— 2 8 . A r cou 0 


—w © Oo Oe Mojo wo eren uot 


— — 


* 3 1 * t OS Q oO © ea — a O'S a O © ea RO OW == inn Ana . I O05 tt  - og 


- © 


COS 
— O 
— — 


2 2 8 ined o E tO) 2 un ON << O 2 * oO © oO wo - s Q © = e © X* tO N Ms 


1 e d e 2 6 i; 


ee 
2 \O - Ox 1 0 


. OONmae.. 


O 


S = FEET TT Ss TIS 


\O = 00 a+ =O o Ka 2 uw VO - 00 GAS =o oO aa S uw ww „ OOF =O 


2 ＋ 2 8 N N 00 S0 ws no + AA 8 KK ww = OO 2 no x © N O N O O 2 © e Q S x 
80 © = tHeD O D 880 8 N nao * 20 0 ＋ 20 O = Fe = o m FO 2 98 * LN OI me 2 ol 

T 
S 5 


— 


o 9 2 = OO + O dg 


88% 


o o en 20 ＋ 


U © 0 © 8 = me ONO * 8 


a. o , RES OD e D 
q ; 

* wo 0 no 0 no & © e = D E ee E O 00 2 woo 
3 | „ „ „„ G 
E ese ee ooeebeeeeese Ne n eg 22 n wn 
— E Py 1 „ n * * 1 — —— a — 8 | —  ——_— C 
— m N. w_—_ —— \O | &© ele RO O0 000 0 0 
Ft. long Te Fs Ro OD = — ＋ — ＋ 9 ok ag rien ry. NRA e n n L +++ ++++- HD RAO GO 
Ne 2 St en Ot OP KAN av 2 1 eee e. | — ONES —— - — 3 — Bet Kt 


— ———œW —— ——— — — — — 
2 2 
— an — 


SOLID QUANTITIES. 


150 


DE moo d N ODA mD A wo o 2 N ron Da N N myo N mo Hoe 
o +0 n= OD NODS - than © +0 ann ON OD © FO Ann O O ore CO T8 2 0 
FOOD TT - ο οο ⏑ ff ob TT [TIT 


py bud }V}my py jy joy 


<® 0 400 40000400 + - Has nan nom nan nar nono onognognogngeg mes neo 
„ eee ee οiͤub H DFZ ZZ 2g 888 


— 2 —— —— —— —— w —— —— — — N N 


— SHY 6 Bo 


r . wiv wwwuiwWwi's wv 
= = o GO O ON „ o Oo © OO NT 0 2 - O00 ee © 
my wy Wu _ gy HE, py hugs fy }—any | „ June 
P e . 
— — — — — — — — 
OOO == KFO eo ano 
— — — — — —— —y— — — — — — — — RIPE HEMT 
7 r ; POT 
|- ><0-=oo- ad Roo. 2 ＋ Roo O tO e e m ＋ Kao: mm Go M BO 


4 r 
2 * ” „ Y N 4 - J * 0 — ” — 


oO wn © oo 2 NU n 20 20 OO „ 9 oh N20 220 
WSoOCW_—_—_—_—_—_———______q_C—CTAT'TATTOAD'TO©T 


wy wy pu , AR—w au Vawj a= n — . Nappy gy my _R muy 


| 


— — — ea 
— 8 DD N = = 0 NY SD YYY OY Y W Y OO 2 © 
— N —=XS e C O N e =» ug S WY S A D ono pr + + ELLSETDSSSRS4AS 


n i 0. 0 OO. "9. Oe 


{ 


Ft. long 4 — 


Ft. long . SEE m . — = = —V— —„VHͤ— —⏑ œ¹ * OW WG HY: - eoQan yo” oo 


—— — — ——— —— 


—ͤ—E— — 
— m—_ 


SOLID QUANTITIES. 


3 AA A 20 © OS =o OD ON ö 2nd ad 


— — — - SED — JD IDS —wwS no — — OS SO — — — — NS — — WO — — 8 
2 


＋ 80 · 2 0 Tse 0 © Ox 0 2 FOO - m4 2 h O r 2 8 0 ne — 00 0 Deny See 


eee ee ZET TTS A2 885 


6k§̃vb Eo» a org tara ae 


* « 


— _—— _ K 2 n : VP 


eng O wo oO wo oo O woo. ev\O O eo Oo 0 O OO © S O e \O 
T0 O Oo «a O 0-0 5 way 3 Es Ov x e $6 OP O + &@\ _— — 4 * ee ＋ 00 S Mn 
o O nan A ,, O 


dees eds g 


py oy hy 


— 

— 

| "HOT wo wo Wn MS wo OO Un S 
O- OA + WOW oO AGO — OA ne r RO 0 = O 

MW e . „ e 2 S 


— 


0 O Y O D come cn 92 182 ＋ 2 +>O Q ao 


* te. a. he 8 


152 


SOLID QUANTITIES. 


NL. 


IF I P 


F. I. P. 


| 


| 


RY = "ENT - RR - ITAL - HE” ——————— NT) 2 

x ©. - O O\en th 4 re ＋ Oe Or- r 8 9 298 TOO 08 

- 02 000 e D f g e mo 

j r . r ⁊ᷣͤ . 
N ks i — — 

-I H H NN OO NN οοο OO --, A N + + HWUDODODD Co o NO O F K - 

Da OA OR TOR OR TOUS ee TIL. IC ——_— 


\O 

8 TOO =n OD OCD nu nnKk gg * r On = e A = ON 8 e O 
wt — , b * — 

+ 


— Le. Mets. At 1. — 


D DD DDD 


© © \© al © > Uxye 0 00.0190. =" SO X80 — N O 2 48082 O x4 O © A 
n ο O e ο Y οον oO DO PA =P = © e ore VO a4 moet 


a 

0 

— — 
＋ 

O 


„ f gf = EDE HOODS De AMO $0 88 


»!!! ß apa, ee on wx 


, 


ea | 
2 
(x4 


SCE NOT Mwsc wa Mo wo Mi e wc / . fo —T—_H—_nO 
GRO ODD 2 ＋ = AQ TN Ne O o 0 © = O TN UO 9 e 3 ＋ SO ROO — 0 


I ee r. 6 OQ© a OO = OO LO Ss 2 2 Q OD a O wmnm = &© T © &© 2 2 9 O © 1 
2 — 800 — no 0 t O GAY 2 O © 0 O noma ROO Sees w O00 «9 © ag On OI ＋ aQ-O oO © 


mm = mw c 8 0 0 o 0 © Om —w N N DODEELHLOD . Bed. he es Too 


Ft. long 


Pp 


— —  — 
— — — 
— — — — 


— — To — — Oo — — — — . — — CWO —ͤ— — — — — oy 
„ :.O; ND Ono nw ON © ww OD 9 22 82 22 


GIN ED eo — — Cory — — — — — — 
ys 68 On — — on So —— 
n »» LS „eg 2 umhoms 


— — — 


wo TOO - wv 
_— 


w ww Ha Q na NN > <Q 00 


E71 8 


S Sosse 
| | — 


——— — — 


— 


— 


Oreo 
12058 _ 0 ＋ 0 29 _ wy 
O * 82 0 0 n Lo 0 e -@w-tO & & 0 oo 
= — — — — — — 


my = 0) U Dr 
RD DEQ ae 


13 
6 
9 


n 0 Q N 2 A EDA 8 O ak N 


S W Q W mo oo F 
O Ca = © OG e = 


| = 0 000 , 
Rs = ee e Sg g 0 me 00 m0 00 me wen 


— — 


22 eee Ye N 00 22829529 SO N NO 2 + AQ © 222 0 N 0 we & 


0 


TU 6 0 


WVC 


SIE f 


„„ „ e N22 DO 


r / ( 


20 11 9 
21 41111 
2t 10 210 


3 
60 


133 SOLID QUANTITIES. | 


* . 4 „ 9 


9 


Ng oO D e S Oo ©. 0 en oO OD © OO OO 0 ON 


= HR 0084 e +HROM ON SO tO = = 8% +00 = - OOO = = mIND® | 
mm. — 
1220 2 0928 =O 0 neo 0 - OO = OO Oo O ns ROwe O = 
. — Ln Un un ROO O O == © 0 
* „ee e g= ep ee DE D885 K 
— — — : —— — | 

— T T | TO Ko T T DQ = Y FN Oo NT =P A S O 228 
FP o 


ö e OO OO VB 2 2 r 
S It 0 D 1 82 © 5 O ＋ O &5O I ©. 


154 | 


| | | 
2 O5O 2 2 ＋ ct, = 92 oO 4 
Ay © O E, 0 h+= 00m0 00 0 AN 0 me 28 2 g m0 00a +anD -| 


D m \© OO O 2 +0 o e -e 09 .f 
— = % RES ®AODOD = e 2 8 
D e HOT TOs S A w 5 S A D a 


0 BN BOK S oO SE. 

| [= +0 n= 0D 8 00 = han 00 00x49 v0: 10-0 =: pee & οο 4 OD wm he oO ＋ © ms 20 
I 

| Rn -\0.0 0.1 a+ o o es ＋ O OSO Ano 2 Sog On. GX O 0 ee N O 


7 pv =YY 184288 N O 2 2 0 ＋ ON = OD - ole ＋. 2 A ON NO N O me BH 0 OO wu 2 RN O 


| „een AR = „ co 1 
8 A e DD 2 292 8 A E88 


— — 


— 


PFF = ̃ ᷣͤB » „„ | 


| SOLID QUANTITIES. 


aao goods + — tn © = RAMON = DOOR @NAGO += in © =© - x avg 
| 1 wm + © O - mm +0 „ 9 e +0 Saeed 4 N OO N o Oe 
1 Sosse 2 OO © YO ww / ae 01. 0. 02 00% OE REED > 00.00 09 W 0 030 

r ] ⁵llr᷑— A ˙ FERRETS: 


ö 
0 
; 
0 
0 
; 
y 
6 
j 
0 
0 


SOLID QUANTITIES. 


1 Fr. long 


L cs nd rnd \ amr. * — nocd „ _ 


— — — On 2 UT 9 OS 2 on 


4 


8-7 . 


coo os SSD oo 2 & — 22 — on 
WO en »] OO DO - ＋ > e500 m_ SO 2 r 0 — - 5 <o0%0 ms \S hand oO tt f 
— 


O0 0 — — 0 O ww wm Ae WG 2288 © S O _ en KK 


— — — r r —— vor 2 —— 2 
2 n 0 — w- O noo ww wo 


— 


Aa, 
r y a oo td 
gr „ese IN 00 00 FFF V mo MEE 
| | . | — 4 
| TY 9 enO\O O d oO OO 0 no © a "> 0 On 0 0 O 80 \O 99 
Q 8 O'S W 0 = © SO HOOD , o 2 =» 0 AGO ROD NO A= O 2258 + & 
2 — 4 — 
5e I — ns +0 +0 +0 ＋ 2 + © X © *＋ O + O S RS RO 
(2, | i ese ef DDD DE DDR _ K 8 8 
1 oO mh, es = RO OO co oe San age oe © OO wn OO oo OoOvOn "EDO D © 
| O en 0+ NOW to So = o - H/ 22 O 8 + NDD RD 82 2 O r mz) 
| — 
Ay 222 ee eee ＋ 0 28 , e A NON TAN O ODDO ans x © = = emo = HQ 
A. LN = r 8 . e „ ON 0 8609 0 0 OO ©N0. 0,49 55 oe Ls ＋ 28 ＋ e 280 2981 
6 ; Q PO O G Q Nr ne 
(x4 — ee EES 88 88888892 
25 2 Tr KO = N YYY 8 OO 
p Q en noo ooo T Ce 7 08 & 8 Q 
| pi RRP 


156 


> 
0 


SOLID QUANTITIES 


IO WS wo wo wo wo 


© 


Se. © wo... ©. ©. © oo wo wv wo. 


S3O == NO S e 3 A NJ OO QqoQ AGO + O 2 A O ONO S 2 To 


13 — Q WO 
— — 

. = & Ne TFA OO 22 O —AQ HU S ++ HDD RD  AaAcoOOoOmnnuUu aA em m* + tm HwgD AN 
. 8 | SD Derr Sr SSS SS NN 
F DD | * 

Porn 10 9 * * CD +48 O are NO 9 Y 80 O + a NO — e 
2. N 0 = Q 82 m IO. oO mo on Q na * 8 0 O OM = Q 0 O + ROO wo GO OFT 
+ pd 5 — — — . 
$f. \O OO O ÞtH - e d , Xo Ln = OSO O = NO & ο HAOOSO +0 ne IO 
. — — — — 


„KTL NO O 22 esse gggg = = s ssc = 5 
| Ou. ; . . WF — — HE — —ꝛ—ṽ —— N GN Ne 
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ANIMADVERSIONS. 


Y Friend Mr. Nur Floppus, Sur- 
veyor to the London Inſurance Fire- 
Office, when he publiſhed his Book, 
= called, enge, Meaſuring by a new 
AG EI Set of Tables, ready calculated, after 
SSD, plain eaſy and correct Method, Ja "0 
fafely to bs depended on by all, &c. made me a Pre- 

fent of one of the Copies; and I being eager to | 

peruſe it, ſat myſelf immediately down to it, hoping, ||| 
agreeable to the Opinion I had always had of that 

Gentleman's Capacity and Induſtry, to have found 

it anſwer to its Title Page, and prevent me from 

undertaking a Labour, which I have fince done, 
on finding the Calculations in the ſaid Book, 

(doubtleſs the beſt of any till then made publick) 

to be very erroneous, inconcluſive, and by no Means 

an Art of true practical Meaſuring ; for no further | 

than in the fourteenth Page, an Index points to a 

Paragraph, where the Reader is told, That 13414. 
ing Notice of Duarters was unneceſſary, becauſe there 
2s no ſquare Side to be found nearer than he had cal- 

culated, This I could by no Means agree with, 

and the very Term of a /quare Side is not cuſton 
marily uſed by Perſons verſed in this Study; but It 
inſtead of it, the Side of a Square, equal to a Pa- 
rallelogram. 5 2 
This gave me a little Uncatineſs, but in Hope 
and ExpeQtation, that the Figure Work would | 
make amends for an Impropriety of Phraſe, I 1e- | 
ſolved not to quarrel with the Terms, but proceed, 
ſuppoſing all capable of uſing a Book of this Kind, 

might eaſily find out his Meaning; and indeed, 1 

pleas d myſelf, that what remain's would better 

anſwer the profeſs'd Deſign of the Author, and | 
diſcover a ſpeedy Way of complicating Buſineſs, 
eſpecially in the Cloſet, with little Trouble, and 
undeniable Certainty. I had the greater Reaſon to 
expect this, having obſerved the Liberty he had 
taken with two other Authors, vi. Keays and Da- 
ling, whoſe Defects and Abſurdities I there foind |. 
expos d in a very free, and at the fame Time in 

a very juſt Manner, with a Promiſe of rectifying 1 

all their Miſtakes by other Tables, more accurate | 


and exact, adapted to all the Purpoſes of Menſura- 
tion, and calculated in ſuch a Manner, as to ad-. 
mit of no Objection or Emendation. This was | 
by many Degrees too preſumptive, when he in his 
next N. B. contradicts what he has faid before; fo 


i | that 
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that either his firſt Aſſertion, or what he advance: 
here, muſt be a Miſtake, EG 
Upon Trial of the Example I find, that 17 
| 3 | i, pp. ande, Ads. 
Inches and 4 by 3 4 produces © 4 $ oN 9 ſu- 


perficial, and 7 2 by 7 ; which he calls the /quare 


| ; Eg o I p. nds. 
Side, multiplied into itſelf, produces © 4 8 3 fu- 
perficial; now the ncareſt /quare Side, or rather 
+ CS | f. i. p. z nds. 
Root or Side of a ſquare Equal is © 7 5 Io, which 
f. i. p. tds. Se. 


multiplied into itſelf is o 4 8 0 © © 4, the neareſt 


w the I ruth, by which it plainly appears, that 7 4 
is not the neareſt, tho” it is indeed very near, But 
to be obliged to take it from two Places in the Ta- 
bles, there being no other Way to come at it, 


which in itſelf is very troubleſome, and not to be 


quite exact at laſt, gives but little Encouragement, 
and no Reward for the Labour and Patience of the 


Searcher. And that I may prove that what he has 


aiertcd to be fo very juſt and accurate, if depended 


. on, Will be attended with conſiderable Loſs to thoſe 


who truſt to it in many Caſes, I ſhall preſent the 


Reader with an Example in the common Way, and 
then compare it with the Tables of Mr. Hoppus. 


E X AMP LE. 
Suppoſe a naked Floor of Timber for an Houſe 


double in Front, and ſingle in Depth, and 35 Feet 


by 15 Feet within the Walls, and to be framed 


with two croſs Girders, a middle Caſe or girt Bay, 
and two tailing Bays Scantlings, admitted will re- 


quire as follows. 
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It may eaſily appear from this, that I have not 


turned over the Book to pick and ſet forth the 
worſt of it, for the larger the Scantlings are, and 


the more they come in Halves, and Quarters, the 
greater ſtill will be the Error. 3 
Now ſuppoſing this to be an Houſe of 3 Stories 


high, which will require 3 Floors, and if the Scant= _ 
lings are all as they are here propoſed, conſequently 


| | | 1 
the Loſs will be three Times as much, viz. 6 O 6; 
and if it be but of Firr Timber, at but 20 Pence 


per Fozt, it will amount to 10s. od. 4 Loſs to any 


Builder. who ſhould admit of this Rule, which ac- 
cording to the Number of Floors, or Houſes, will 
amount to a very conſiderable Loſs; eſpecially if it 
be of Oak Timber, which may be from 25. 64. 
to 3s. per Foot. And to ſhew that it may be come 
at much nearer, ſuppoſe an Inch in Length to be 


in 144 Parts, which when ſquared will give 20736, 
and that multiplied by 21, the Square of Inches 


contain'd in the End propos'd, viz. 7 Inches by 3 
Inches produces 435456, whoſe Root is 659 and 
Sk £1 


1175 the ſurd Remainder, which reduced is 0 . 


3 — - | f, i. p · GD 
6 11, and is much nearer than © 4 6 as he has 


calculated it. Now to ſhew he might have found 


it nearer, without going to more Places of Figures 
in his Columns of Squares ; if his ſquare Side had 
been deduced from the Inch divided into 12 Parts, 
(a Meaſure common to moſt, and now in much Uſe) 


„„ „ 
by which it might have been found to be o 4 7 the 


| i. i. 
Side of the Square, equal to an 2 7 by 3, 


which is but 24 Part of the Superficies of a 
ſquare Inch too much in the End of the Piece, 
which is much nearer than +$=* too little, as he 
has worked it. An Example will ſhew it plain by 


the ſame Dimenſions, and Quantities in Length, 


as before given. 


Joiſt. «x e 5 W 
FE 4-4. . 7 F. I. P. zuds 
2940 —7 by 3 | the Side 4 742 10 8 0 6 
Finnen, j ofn- | 45 
$1 0—7 by 4 | Square 5 3j3|15 6 0 o 
Girders. | equal to | 2 bees | 
33 o—12 by 8| it is lg 10]E[22 1 10 11 0 


And this Total compar'd — — $0 6 6116 


With the-true Contents, (viz) — 807 600' 


The Difference then is but — — 0 0 11 0 6 
' Too much, which is much leſs than 2 0 2 0 0 
too little, where the Loſs to the Seller is 35. 44 4 at 
| the aforeſaid Price of 204. per. Foot ; and by this other 


nearer Way, wiz. the Side given in Inches and 12 


Parts, 


have ſtood as follows. 
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Parts, the Seller would have gain'd of the Buyer but 
1 4. 5 more at this Price and Quantity. | 

But even according to this Method of taking 
the Root, or Side, by the Inch divided into 12 
Parts, the ſame Difficulty will ariſe, as in his Ta- 


'bles, (but not ſo frequently) where he can make no 


Difference in his Roots, between 4 + by 6 +, and 
4 2 by 7, and this repeated three or four Times in 
each of his Tables of Squares equal; but if the ſame 
had been done by the Inch, ſuppoſed in 144 Parts, the 


Roots would have come all out clear of one another, 
and in no other Way lefs than that. Theſe Methods 


he has propoſed, bad as they are, ſtand in ſome De- 
gree of Eſtimation and Probability of Uſe, but when 


compared to his Directions by NM. B. Page xiv and 


xv. Here in no better Manner than by Gueſs, he 


is for taking a little off one Side and ſo add it to the 


other, without conſidering, that to know where it 
is moſt wanting ought not to be expected from any, 
but ſuch who know what is wanting before; and to 
them the Book would be uſeleſs, as in this Reſpect 
its to. every Body. 7 5 

But to come nearer : Where ſeveral Products are 


taken, and to be added, or multiplied together, 


and every one, or any one, being (tho” but a very 


ſmall Matter) too much or too little, muſt loſe or 


gain ſomething conſiderable in the End, therefore, 
the more Places of Figures the Tables contain, the 


better and more uſeful they will be, and might have 
been well performed by Tables calculated from the 


Inch,. ſuppoſed to be divided into 144 Parts in 


Length, in which the Roots or Sides of the Squares 


will come out clear of one another, which would 


* 


EXAMPLE. 'The tabular So- 
J lids to the ſame. 

| In. by In.] Sqrs equal.| F. lineal. | F. I. P. 2 4 
Scant-|:7 —3 | 4—6—7 [294 D- 42-10-8-0—6 
lings.'] 7 —4 | 5—3—6 | 81-0-0]15—9-0-1—8 
_[12—8 | 9—9g=—7 | 33-0-0] 22—0-0-4-11. 
Which is yet more near—and this 80—7-8-7—1 


When compar'd with the true Contents, viz. 80—7-6-0—0 | 


The Difference then is but . 00—0-2-7—1I 
above the true Quantity. PIT 18 25 
Now this, if multiplied by 3, the Number of 
©. £7 2 > | 1 1 
Floors, as before mentioned, is no more than o © 
p. 2 nds. &. | | mw 
3, more than the true Quantity, which 


| Z dhe aforeſaid Price of 20 d. per Foot, is but 14. 


too much, and if multiplied by 15, the Number of 


Floors to 5 Houſes, it is not g̃ d. ; loſs to the Buyer; 


which, according to his Method, would be 21. 105. 
44. loſs, which is an Error large enough to deter 
thoſe who love, and are deſirous of the niceſt Cal- 

; * | culations, 


1 


\ 
Fs 
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culations, from troubling themſelves with it; tho“ 
he ſeems to have hoped to have introduced it into 
general Practice, by his Preface, where he ſays, 
Naw made eaſy to the meaneſt Capacity; that is, to 
be underitood by the meaneſt, who had attained 


the preparative Knowledge of Figures, from Nu- 


meration to Diviſion in the common Way, But 
to many of thoſe, this double Iuſpection in ſeveral 
Caſes to come at the Mean, would appear a great, 
and to ſome an unſurmountable Difficulty ;. where- 
as he gives it out, as defign'd not only to aſſiſt, but 
to give the deſired Anſwers to thoſe, who wanted 
the Art of Practical Meaſuring to be made eaſy 

to them. 2 oe og he Fg 
nſpecting this Proof, I was ſurprized to find 
that he had miſplaced the natural Gradations of 
this Art, and unfortunately introduced and offer'd 
Solids before Superficies ; which is, as if a Man 
ſhould attempt Algebra before vulgar Arithmetick; 
but he is fo ſenſible that the Knowledge of Superfi- 
cies is eſſentially neceſſary to perfect Menſuration, 
that he has in the wrong Place, (making that the 
End, which ſhould have been the Beginning) added 
it, where if. the Reader has underſtood what went 
before, it will remain a needleſs Addition to his 
Book, as is that Aſſertion of his, That the Mole 
was contrived to anſwer all the Occaſions of Gentle- 
men, and Artificers. This is much too bold, and 
the Maſon might deſtroy its Validity with great 
Eaſe, for whom he has done but little: The Cuſ- 
tom- Houſe Officer, or other Perſons. concerned in 
meaſuring large Cheſts, or Caſes, to know what 
Room they would take up in Stowage, to ac- 
count for Tonnage, might do the like, where 
the Dimenſions are required, both as to Length 
and Bigneſs, in Feet and Inches; and more parti- 
cularly the firft, viz. the Maſon, who has occaſion 
to refer to Parts of Inches, nearer much than his 
Calculation runs, which will not ſerve the Maſon's 
Purpoſe, hardly to buy with, much leſs to ſell. 
Indeed, as to 1 it may do well enough 
to ſatisfy their Curioſity, to find the Contents of 
rough Timbers cut down, where 3 or 4 Inches in 
Length, or Quarters of Inches in Bigneſs, are ſel- 
dom minded, Cuſtom having introduced this rude 
1 of Meaſuring, and finding the Contents. Or 
if Workmen deſire to know whereabout the Con- 
tents of a Piece or two may be, to decide ſome 
ſmall Wager, or ſo, it will anſwer the beſt of any 
Thing I ever ſaw of that Kind. e UE 
But as to its being uſefut to Artificers, I think no 
one ſhould depend on ſuch Tables as thoſe, to com- 
pleat Buſineſs with, for the Reaſons I have already 
given, Notwithſtanding, I do freely allow, that 
LAS what 
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what he has done, approaches” the Truth *Hearer 
than any have done before, much nearer than 
Neays or Darlim, whoſe Methods he has exploded ; 
and at the ſame Time neglected the more eminent 
Hatton, M vod, and others, gn whoſe Shoulders he 
has been rais'd, and owes moſt of his Truth to 
theirs, and to their Errors, yet has he aſſumed, beyond 
all Propriety, to call his Tables, Tables that are fit 
for all and every Sort of Buſineſs, where Quantity is 
wanting. As the Contrary is true, I think it the 
Duty of thoſe, who can, to undeceive the World, 
and not ſuffer Things tmperfe& to be impos'd on 
them, under the Name of Certainty and right De- 


= ductions. 


It has been the Pyetenss and Fault of all who 
have handled this Subject, when I am ſatisfied they 
kee were conſcious of their own Defects, had 

been ſo ingenuous as to have acknowledged 
it, but that would have blaſted the Reputation and 
Sale of their Labours. | 
Neither could they, in the ſmall Compaſs they 
have comprized their Works, give ample Satisfac- 
tion in an Affair of ſo extenſive a Nature; for it 
is impoſſible, where the Square is not compleated 
without a ſurd Remainder, to be exact enough for 
many Uſes, where a Number of Quantities are to 
be added together to make one Total; or to avoid 

à conſiderable Variation from the Truth, except 

the Tables are made to ſuit all Lengths and Big- 

neſſes generally taken, and the Side of a Square 

Equal very nearly calculated, which is the chief 
Part of all, and not to be done without more Pla- 
ces of Figures in the Tables of Squares Equal, 

and a greater Number of Tables of Solid Quanti- 
ties, than have been us d by the foregoing Writers. 

I, having conſidered the great Uſefulneſs of ſuch 
a Work, if done. effeQually, have attempted to 

execute it, without the uncertain Method of ſeek- 
ing a Bolution from finding the Square Side, or an ny 

Thing elſe but the real Side; which, I truſt, will 

Rand all Enquiry and Inſpestion, and the Teſt of 
Ages, as all Truths will; and this may be ſaid 

more particular] 4 in the Favour of Fi igures, that 

they conceal Falſhood ſo badly, that, unlike Words, 

NO n Name, nor any Authority can make 

hem long cover it, and when rightly fixed, none 

ory ever attempted to falſify chem. Theſe are 
ed for univerſal Good, by, 


Gentle Readers, 
You our Humble Servant, 


Jonn WORGAN. 
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